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HISTORY OF CANADIAN SURGERY
LORIMER JOHN AUSTIN, M.A., M.R., M.Ch., F.R.C.S.[C], 
F.A.C.S. 1880-1945
W. A. JONES, M.D., F .R .C .P .[C ], F .F .R ., F.A .C.R.,S Kingston, Ont.
“  . . . TURN DOWN AN E M P T Y  GLASS.”
—Rubaiyat of Omar Khayyam
T h is  is the story of a warm-hearted, gener­
ous, tolerant man, sometime Professor of 
Surgery at Queen’s University. It is about 
a man whose name has become a legend 
to medical students at Queen’s. It is an 
attempt to recreate, in part at least, a 
controversial personality who in one way 
or another affected the lives of many 
hundreds of Queen’s medical students over 
a period of nearly a quarter of a century. 
It is not the story of a scientist, a research­
er or an author but rather that of a good 
doctor, a good teacher and a good friend.
Lorimer John Austin was an able man, 
an excellent teacher with a great gift for 
imparting knowledge, and, for his day and 
generation, an accomplished surgeon.
He was a salty character, and not only 
was he earthy, he was very down to earth 
in his opinions of men and their customs. 
There was nothing ethereal about “Blimey”. 
He lived his life as he saw fit and cared 
not a whit for the conventions.
John Austin was in some ways like the 
comic-paper characters in “Pogo”. You 
were either very fond of him or unable to 
understand him. He had a multitude of 
friends, and one feels sure that he never 
had a real enemy. His students were ex­
tremely fond of him, as he was fond of 
them. Some owed their very university ex­
istence to him, for in those days (which 
included the great financial depression) 
when scholarships and bursaries were few, 
and when no paternal government helped 
to finance a student, Blimey was often 
the source of those dollars needed to bridge 
the gap of financial disaster which threat­
ened to separate them from the completion 
of their medical course.
Just who first called him Blimey is now 
forgotten, but it is of course easy to under-
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Fig. 1.—Formal portrait of Dr. L. J. Austin 
taken some years before his death.
stand why he received the nickname. Arriv­
ing from England just after the close of 
the First Great War, and finding the med­
ical classes filled with veterans of the war, 
how could he have escaped it? At any rate 
the name stuck. It was a well-deserved 
token of affection and, blimey, if he didn’t 
wear it with equanimity and fortitude all 
the rest of the days of his life! At The Lon­
don Hospital in former days he was suit­
ably and affectionately known as “Tubby”. 
There too he is fondly remembered. Mr. 
Montagu Jupe, F.R.C.S., late radiologist-in­
chief of The London Hospital, writes, “He 
was quite a bit senior to me, for I was a 
very junior house surgeon when he was 
registrar. We juniors were, all of us, very 
fend of Tubby. He was a most likeable
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Fig. 2—Dr. Austin, when a young house sur­
geon, as a sailor in a skit at Christmas at The 
London Hospital.
man, always cheerful, always even-tem­
pered and, to the young, extremely kind 
and helpful. When one got into a difficulty, 
which of course we all did, we would 
sneak off to Tubby to get a line on whether 
we had been stupid and how best to pro­
ceed. He always helped, and one’s morale 
always improved after a few words with 
him. I was always struck by the fact that 
whatever time it was and whatever one 
called on him to do there was never the 
slightest indication that it was trouble­
some. Another thing was that he did not 
seem to tire and was always exactly the 
same after three or four emergency opera­
tions as he was before he started. His 
surgical opinion was excellent and the 
patients upon whom he operated did very 
well, which after all is the great test. My 
memory is of a very kind, humane, even- 
tempered man, who was extremely good 
company and who was a great help and 
support to us juniors.”
He was born in London, England, on
September 20, 1880, son of Mr. Justice 
James Valentine Austin and Annie Lorimer 
Austin. His sister, Margaret Austin, states 
that the birth took place in the home. The 
obstetrician came clad in a black frock- 
coat, which he presumably wore during 
the delivery. Austin’s mother was ill for 
three months thereafter. He was raised in 
Bristol and educated at Clifton College, 
Bristol. His sister states that he studied 
Greek at the age of 10 and could read 
the Greek Testament at 11 years of age. 
He attended the same college that Oliver 
Cromwell attended, the Sidney Sussex Col­
lege at Cambridge, attaining the degree 
of Bachelor of Arts in 1903. He graduated 
Bachelor of Medicine in 1906 and in 1908 
was awarded the degrees of Master of 
Arts and Master of Surgery. Later he 
passed the examinations of and became a 
Fellow of the Royal College of Surgeons 
of England.
After qualifying he served as a house 
surgeon and later as a registrar in The 
London Hospital. He was already an ac­
complished surgeon when August 4, 1914, 
ushered in the First Great War. Instead of 
joining the Royal Army Medical Corps he 
decided to throw in his lot with the Brit­
ish Red Cross. He did this because he 
thought that he could get into the midst 
of action more quickly and make use of 
the surgery for which he had been so well 
trained. Time was to show that he indeed 
did get quickly into the midst of things 
and his book “My Experiences as a Ger­
man Prisoner” tells of his adventures. He 
and a Dr. Elliott were the first British 
prisoners-of-war. He had very little to do 
in the way of surgery but he did learn a 
good deal about the Germans. Curiously 
enough his book, while quite interesting, 
is a very factual statement of his adven­
tures as a prisoner. Austin had to talk to 
really tell a story, and those of us who 
were fortunate enough to listen to him, 
got a much more vivid and enlightening 
account of his experiences than he ever 
committed to print. Indeed, this was one 
of the outstanding characteristics of this 
man. He never kept notes and seldom 
made notes, but inside that wonderful 
head of his he had everything tabulated
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Fig. 3.—Dr. Austin as a British Red Cross 
surgeon in 1914.
and ready to offer at a minute’s notice. All 
of the fascinating talks that he gave on 
historical subjects and all of the many prac­
tical and instructive lectures that he gave 
to his students, which flowed from him 
so stimulatingly and entertainingly, he 
could turn on and off as though turning 
the switch for a current of electricity. The 
information was always there ready to be 
revealed and no reference notes were re­
quired.
Austin was released by the Germans in 
1915 and went to England on sick leave. 
He then returned to France as a Major 
in the Royal Army Medical Corps. He 
served the rest of the war as a surgeon at 
No. 2 Officer’s Hospital, Rouen Rase. He 
returned to The London Hospital after 
the war, and in 1920 he came to Canada 
to join the Faculty of Medicine of Queen’s 
University as Professor of Surgery. Almost 
at once he became extremely popular with 
the students and with his fellow members 
of the faculty. Indeed, ever since the ad­
vent of Austin, whenever two or three of
Queen’s graduates of the years-between- 
the-wars get together, the name of 
Blimey inevitably crops up, and many are 
the stories told, and many are the words 
of appreciation of this remarkable man. 
“Good old Blimey, do you remember when” 
—“The last time I saw him”—“What a 
guy, there’ll never be another like him.” 
One day in the Kingston General Hospital, 
he suddenly roared for Willis, his intern. 
“I say, Willis, are you a sailah? Are any of 
the interns, sailahs? I’ve got to have a 
sailah. I’ve joined the yacht club. They’ve 
given me a boat. I don’t know what kind 
of boat, but it’s entered in a race and 
I’ve got to have a sailah”. The record does 
not tell whether he won the race. For 
many years yet to come, Blimey will be 
one of the biggest conversation pieces of 
the medical alumni gatherings of Queen’s.
Austin was one of the nearly extinct 
species of people known affectionately on 
the University campus as “characters” . It 
is said of him, that at a Principal’s recep­
tion in Grant Hall, he and an arts faculty 
professor (a character in his own right) 
were found to be solemnly discussing, de­
ploring and regretting the fact that uni­
versities no longer produced characters.
When Austin arrived in Canada he made 
a real job of becoming a Canadian. As a 
surgeon, he soon got over the stumbling 
block of being called “Doctor” instead of 
“Mister”. He adopted Canadian habits 
rapidly and took part in many extra­
campus activities. He was a past president 
of the Kingston Kiwanis Club, a past presi­
dent of the Cataraqui Golf and Country 
Club, a past president of the St. George’s 
Society, a past master of Queen’s Masonic 
Lodge and a member of the Scottish Rite 
of Freemasonry.
He lectured far and wide throughout 
Canada and in the United States on surgi­
cal subjects. Lectures by Austin on histor­
ical personages and their times were looked 
forward to by all of us. He could make 
characters and events real and vivid. As a 
professor of history he would have been 
well in the van. Some of his most popular 
addresses were; The Knights of Malta; King 
John; The Lives and Deaths of the Kings 
of France; The First Appearance of Syphil-
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is in Europe; Medicine in the Eighteenth 
Century as shown in Hogarth’s Prints, and 
Napoleon. While lecturing to students on 
surgery, he would finish driving a point 
well home. Then suddenly he would take 
off his coat, roll up his sleeves, sit down 
and say, “Now let’s talk about something 
interesting”, and away he would go. One 
of his students well remembers such a talk 
on lues, the bad leg of Henry VIII, and 
the many abortions of his many wives. 
Then he expounded on the relationship of 
lues to the history of the establishment of 
the Church of England.
It might be of interest to present-day 
residents in hospitals to know that for 
three years Blimey received for his services 
as surgical registrar the sum of £100 ($280) 
a year along with “bed, board and wash­
ing”. Some of his former students might 
also be interested to learn that when 
Blimey was on the hospital “midwifery 
service” in the slums of London, he often 
had nothing to wrap around the new-born 
babe, but a newspaper. Some wag once 
said it was “The Daily Cry”.
Austin never married and seemed almost 
a misogynist, but he was extremely fond of 
children. This fondness he demonstrated 
not only by his kindness and interest in 
them in the hospital wards but in his in­
terest in children’s activities generally (he 
loved to play Santa Claus at Christmas), 
and his well-concealed charitable help to 
the less fortunate ones. In these charitable 
works Austin was ably seconded by his 
sister Margaret, one of the kindest of 
women, with a personality all her own. It 
is said of her that she is the only woman 
in the world who can walk down the 
street holding two dogs on a leash, knit a 
sweater, read a book (all at the same time) 
and know all that is going on around her 
as well. She is almost as well known as her 
brother. The two of them took many a 
student into their home to help him on 
his way through University, and Austin 
kept himself poor helping others. His sister 
says, “He was rich one month, poor the 
next, and he never spent a cent on him­
self. He wouldn’t dare tell me how much 
money he gave to others to help them 
along.” Just before he died he gave a 
cheque to the Red Cross, and said “You
had better cash it right away, I won’t be 
here in ten days.”
Once after Austin had been away for 
a few days he found his dog in the pound. 
He had to pay a fine. As Austin described 
it, his dog was prosecuted for conduct un­
becoming to a dog and a pure-bred in a 
public place, or words to that effect. 
Austin’s actual words were earthy and 
short, but more revealing.
Austin was called once into consultation 
on a small boy with appendicitis. He went 
into the room and after making a few 
faces at the small fry he examined the boy 
and confirmed the diagnosis. Coming out 
of the room he encountered the frantic 
and distracted mother. He speedily re­
assured the poor woman by saying “It’s 
all right, mothah, your little lad has ap­
pendicitis. We shall take him up to the 
operating room and poison him, fall upon 
him and cut him open. We will fix him up 
for you.”
At an examination Austin showed a 
gastroenterostomy clamp to a promising 
young student and asked what it was. 
Quick as a flash the bright boy replied, 
“A J-R clamp”. “What for?” asked Blimey, 
“An elephant?”
Austin was a very informal dresser and 
cared little for appearances, but he could 
look smart in a dinner jacket or military 
uniform. A military uniform seemed to 
suit him well and he wore it often as the 
Officer Commanding No. 1 Field Ambul­
ance. Lt.-Col. Austin also served with 
Queen’s Officers Training Corps for years. 
His most informal dress was the one he 
wore when playing golf, and he cut quite a 
characteristic figure on the course. He also 
had a very much educated slice on his 
drive, which had the merit of being 
always consistent. It would veer far far 
to the left and finally land right in the 
middle of the fairway at least 100 yards 
from the tee. Despite this amazing slice 
however he usually managed to down his 
younger and more vigorous opponents and 
turned in quite a satisfactory score. He was 
of course a most companionable and en­
tertaining member of any foursome. He 
was an ardent bridge-player and a great 
collector of stamps. On his death his stamp 
collection and the property, in which he
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and his sister had lived and in which they 
had fathered and mothered many a stu­
dent, passed to the University. The faded 
old red brick house, containing Blimey’s 
famous study, has lately been torn down 
and part of the new Dunning Hall now 
stands on the site.
In the year 1929 a young girl received 
a chest injury in an accident. Austin 
opened the thorax to remove a quantity of 
blood from the pleural sac. Before closing 
the wound completely he had the girl 
brought out of the anesthetic, allowing her 
to cough and re-expand the lung. This was 
before the time that positive pressure an­
esthesia was in common use. This brought 
about an unusual sequel. The case went 
to court for litigation regarding the acci­
dent. During the trial Mr. Justice Logie 
remarked that it was unusual to congrat­
ulate a surgeon upon his skill while the 
court was in session but he could not lose 
the opportunity of expressing the warm 
appreciation felt by the public for the ex­
cellent work Dr. Austin was doing. This 
rather astonishing eulogy is possibly one 
reason why Austin thereafter revelled in 
the atmosphere of the court-room, some­
times to the confusion of members of the 
legal profession who were cross-examining 
him.
Besides his fellowship of the Royal Col­
lege of Surgeons of England, Austin was 
also a fellow of the Royal Society of Med­
icine and of the Hunterian Society. On 
this side of the Atlantic he was made a 
fellow of the Royal College of Surgeons of 
Canada, and of the American College of 
Surgeons. He helped to organize the Royal 
College of Physicians and Surgeons of 
Canada, and was for some years a mem­
ber of the council of that body. He was 
a past president of the Ontario Medical 
Association.
His war and other military medals were: 
The Cross of an Officer of the Order of 
St. John; the 1914 Star; the British General 
Service Medal; the Victory Medal; the 
King George VI Jubilee Medal, and the 
Canadian Efficiency Decoration.
On May 14, 1944, Dr. Austin received 
the Montreal Medal for “meritorious con­
tribution to the honour of Queen’s”. Men­
tion was made “of the deep affection in
which Dr. Austin is held not only by med­
ical graduates, but all who knew him on 
the football field and at Queen’s student 
and alumni gatherings” and that the award 
was a sincere tribute from Queen’s people 
to one who had given 25 years of gener­
ous service to the University.
It is now 17 years since March 20, 1945, 
when this man died, but his memory lives 
on.
Dr. James Miller, his contemporary in 
the chair of pathology at Queen’s, writing 
about Austin after his death, paid tribute 
to his ability, described him as a kind and 
most unostentatious man, with a great 
capacity for living, and, with reference to 
his death, quoted the famous lines of Rob­
ert Louis Stevenson, Requiem, Stanza I: 
“Glad did I live and gladly die,
And I laid me down with a will.” 
Many students will forever remember the 
blackboard and the chalk, and his inim­
itable method of imparting knowledge, 
nor can they forget these oft repeated 
aphorisms. “The patient must be ade­
quately exposed.” “The reason God gave 
you two arms and two legs was to enable 
you to have good ones to compare with 
the injured ones.” Many a student who 
owes his career to Austin will remember 
him with gratitude. His friends, with the 
memory of the warm-hearted generous 
kindly man whom they once knew, say, 
“It is good to have known him.”
Three weeks before Austin’s death, when 
in Belgium with the Canadian Army, the 
author received a letter from him. Blimey 
wrote, “I am very ill, I shall not be here 
when you return. So just—turn down an 
empty glass.”
The first draft of this article has been 
written at sea, on the Eastern Arctic Pa­
trol 1961. Here, on the edge of the Arctic 
Circle, Dr. J. D. Hermann, who was a 
former student of Dr. Austin and has just 
retired as professor of clinical surgery of 
the Faculty of Medicine of the University 
of Ottawa, and the writer, a former col­
league of John Austin, are at this moment 
looking at the photographs of Blimey des­
tined to illustrate this story. How happy we 
would be if he were here with us. We have 
just turned down an empty glass.
July 1961
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O R I G I N A L  A R T I C L E S
LESIONS OF THE BREAST ASSOCIATED W ITH NIPPLE DISCHARGE: 
PROGNOSIS AFTER LOCAL EXCISION OF BENIGN LESIONS*
V. A. McPHERSON, B.A., M.D. and W. C. MacKENZIE, M.D., C.M , M.S.( Surg.), 
F.R.C.S.[C], F.A.C.S.,t Edmonton , Alta.
T he spontaneous appearance of fluid from 
the nipple indicates the presence of a 
pathological lesion in or adjacent to the 
ducts except when it occurs during preg­
nancy or lactation. This symptom is the 
primary one in 5% to 10% of all patients 
with breast lesions. Although a great deal 
has been written on the significance of this 
complaint, there is still no general agree­
ment on the malignant potentialities of 
benign lesions which produce nipple dis­
charge. Accordingly, some writers still ad­
vocate prophylactic mammectomy in all 
such cases; others consider local excision 
to be adequate.
Incidence of Malignancy
In the early part of this century, nipple 
discharge of any type was considered to 
be a grave sign, and reports in this era 
stated that malignancy was the commonest 
etiological factor.1’ 2 In 1935, Stowers3 
studied pathological specimens from 10 
cases having bloody or serous discharge. 
He recommended mammectomy in every 
such case, based on his findings of four 
cancers in this small series. More recently, 
Gray and Wood4 studied 175 patients hav­
ing bloody or serous nipple discharge and 
reported an incidence of 50% malignancy. 
Adair,3 in 1930, after studying 108 cases 
having bloody exudation, reported a 47% 
incidence of malignancy. Lumping all 
types of nipple discharge together, Camp­
bell1 in 1946, Donnelly* in 19.50, and Cope­
land and Higgins8 in 1960, computed car­
cinoma frequencies of approximately 40%. 
The lowest reported incidences are those 
of Kilgore, Fleming and Ramos9 (17 of 
72 cases), and Haagensen10 (21 of 80
"Presented at the Annual Meeting of the Royal 
College of Physicians and Surgeons of Canada, 
Ottawa, January 1961.
tFrom the Department of Surgery, University of 
Alberta Hospital, Edmonton, Alta.
cases). Haagensen is of the opinion that 
the higher incidence of malignancy re­
ported by earlier authors is largely due to 
their misinterpretation of microscopic 
findings.
T he Question of Premalignancy
Disagreement about the frequency of 
malignancy may be explained partly by the 
diversity of opinion on microscopic inter­
pretation and, in part, on pre-selection of 
cases in the various series in the literature. 
This is relatively unimportant in the indi­
vidual case, however, since the true nature 
of the process is soon revealed by the 
pathologist after suitable biopsy. The im­
portant question of whether or not a 
benign lesion can become malignant has 
not as yet been settled. The commonest 
benign condition to cause nipple discharge, 
intraductal papilloma, was considered to 
be precancerous by writers of 30 or 40 
years ago. They formed their opinions 
mainly after microscopic studies. More re­
cently, follow-up studies cast doubt on this 
concept, although reports are conflicting. 
Macdonald11 reports on 76 patients treated 
by local excision and followed five to 10 
years without a single instance of malig­
nancy. Marshall and Marcum12 found no 
subsequent evidence of carcinoma in 52 
patients similarly treated and followed 
from one to 13 years. On the other hand, 
Kilgore, Fleming and Ramos9 followed up 
57 women with papillary disease of the 
breast for two to five years and noted the 
development of cancer in the same breast 
in six cases. In the series reported by Don­
nelly,7 four out of 66 patients with intra­
ductal papilloma developed carcinoma.
Because of this conflicting evidence, we 
recently reviewed the experience of sur­
geons at the University of Alberta Hospital 
in Edmonton. Our aim was twofold. Firstly, 
we wished to determine the incidence of
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the various lesions causing nipple dis­
charge and the diagnostic significance of 
the clinical features of the cases. Secondly, 
we have used follow-up studies as a means 
of evaluating the adequacy of local exci­
sion in the treatment of benign lesions.
Methods of Study
All case histories of women having breast 
surgery at the University of Alberta Hos­
pital between January 1, 1950, and De­
cember 31, 1959, were reviewed as to 
symptomatology. When nipple discharge 
was present, its character, the presence of 
a palpable mass, the operative procedure 
undertaken, and the pathologist’s diagnosis 
were noted. We excluded from the study 
all lesions of the male breast, acute inflam­
matory breast lesions and external ulcera­
tive lesions of the nipple, unless there was 
definite evidence of discharge from the 
lacteal passages as well as from the nipple 
surface.
The study was completed by obtaining 
follow-up information in as many cases as 
possible on patients who had undergone 
local excisional procedures for benign 
lesions. The information sought was 
whether or not subsequent discharge had 
occurred and whether or not breast malig­
nancy had developed.
F indings
Incidence of Nipple Discharge
In the 10-year period, 1205 patients with 
breast lesions came to operation and, of 
these, 72 or 6% had symptoms of nipple 
discharge preoperatively. Most authorities 
place the incidence of this complaint be­
tween 5% and 10%.1:1 Geschiekter14 notes 
an incidence of 6% in a series of 5118 
patients and Donnelly7 quotes a figure of 
9.6% in 2269 breast lesions. Two patients 
in our series had a second operation for 
recurrence of discharge, making a total of 
70 patients.
Causes of Nipple Discharge
Table I summarizes the relative inci­
dence of the various lesions causing nipple 
discharge in our series. The commonest 
lesion was intraductal papilloma, account-
T A B L E  I .— L e sio n s  A ssociated  w it h  D is c h a r g e  
fr o m  th e  N ip p l e
Pathological diagnosis No. of cases Percentage
Intraductal papilloma. . . . 30 41.7
Duct ectasia...................... 17 23.6
Forms of cystic disease. . . 9 12.5
Carcinoma......................... 9 12.5
Infection............................ 4 5 .5
Fibroadenoma................... 1 1.4
Pathology not determined 2 2.8
72 100.0
ing for 41.7% of cases. This agrees with 
most other reported series: duct ectasia 
was the diagnosis in 23.6% of specimens 
and cystic disease and carcinoma each 
comprised 12.5% of cases. It is of interest 
that these four lesions made up over 90% 
of cases. The remaining 9.7% consisted of 
seven cases. Four of these were chronic 
breast infections and one was a fibroade­
noma. The remaining two cases were clin­
ically and operatively intraductal papil­
lomas, but the pathologist was unable to 
verify this diagnosis.
This series differs in two respects from 
those previously reported. Firstly, our in­
cidence of duct ectasia is higher and the 
incidence of cystic disease is lower than 
most. W e found, in fact, that five of the 
cases of ectasia had additional evidence of 
microscopic cystic disease. These were 
classified as the former condition since a 
ductal lesion would seem more logically 
to be the cause of symptoms. Placing these 
cases in the latter group would cause our 
series to more closely resemble those of 
others, but we feel that this would be in­
correct.
The relatively low incidence of carci­
noma as a cause of nipple discharge is of 
interest when compared with other series. 
The exclusion of lesions such as Paget’s 
disease of the nipple and breast cancer 
with exudation from external ulceration 
may contribute to such a low figure.
Age Incidence Compared with Type of
Lesion
Table II compares the pathologic diag­
nosis with the age of patients at the time of 
operation. As a group, the youngest pa­
tients were those having some form of 
cystic disease (average age 34.9 years).
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T A B L E  II.—A ge  I n c id e n c e  o f  th e  
V a r io u s  L e sio n s
Lesions Average age Age range
Intraductal papillom a. .
Duct ectasia ...................
Cystic disease.................
Carcinoma.......................
47 .0  29 to 67 years
51.2  25 to 68 “
34.9  25 to 50 “
56.3  32 to 76 “
The oldest group was that of carcinoma, 
the average age being 56.3 years. Average 
ages for intraductal papilloma and duct 
ectasia were 47.0 and 51.2 years respec­
tively. These figures correlate well with the 
age incidence of the disorders irrespective 
of the symptom of nipple discharge. Al­
though the average age of patients having 
malignancy was 56.3 years, three cases of 
carcinoma occurred in premenopausal 
women, the youngest patient being only 32 
years of age.
The Relationship between the Presence
of a Mass and the Underlying Lesion
Table III indicates the relative frequency 
with which a mass was palpated in the 
various conditions before operation. Most 
writers agree that a small tumour is palp­
able in 20% to 40% of benign lesions.8,10, 12 
Carcinoma is nearly always associated with 
a palpable tumour, but has been reported 
as occurring in the absence of a palpable 
mass.
T A B L E  III .— F r e q u e n c y  o f  t h e  P r e se n c e  o f  a  
P a lp a b le  M ass
Palpable
Pathological diagnosis mass Percentage
Intraductal papilloma. . . . . . 12 of 30 40
Duct ectasia........................ 6 of 17 35
Cystic disease..................... 2 of 9 22
Carcinoma........................... 8 of 9 89
Copeland and Higgins8 reported three 
such cases in their series of 67 patients 
with discharge. Marshall and Marcum12 re­
ported two cases, as did Kilgore, Fleming 
and Ramos.9 One such case occurred in 
our series and is reported below. Other 
features suggested the correct diagnosis, 
however.
C a se  R e p o r t
On July 29, 1957, Mrs. J. W., aged 69, 
was admitted to hospital because of a recur­
rent “milky” discharge from the right nipple
which had become continuous and sanguinous 
over the past five weeks. The discharge was 
associated with the development of a small 
open sore on the nipple.
There was no past history of breast disease. 
She had been admitted to hospital previously 
for excision of a hemangiosarcoma of the left 
thigh in 1953, radium therapy for carcinoma 
of the cervix uteri in 1955, and more recently 
for treatment of essential hypertension.
Examination revealed apparently normal 
breasts except for slight enlargement of the 
right nipple with ulceration and serosanguin- 
ous exudation. The axillae and the breasts 
were normal to palpation. Except for a moder­
ately high blood pressure, no other physical 
abnormalities were detected.
A radiograph of the chest and routine lab­
oratory investigations were normal except for 
an erythrocyte sedimentation rate of 30 mm./ 
hr.
On August 2, simple mastectomy was car­
ried out after wedge excision of the nipple 
revealed malignancy on frozen section. The 
pathology report was “infiltrating papillary 
duct carcinoma”. Her convalescence was un­
eventful.
Subsequently, the patient had two admis­
sions for heart failure. She died in hospital 
on August 19, 1958. Autopsy showed cardiac 
hypertrophy with associated pulmonary and 
renal lesions, but no evidence of recurrent or 
metastatic malignancy was found.
The Significance of the Character of the
Nipple Discharge
In order to determine the significance 
of blood in nipple discharge, we noted the 
frequency of the occurrence of a sanguin­
ous discharge in the various lesions. Blood 
was present at one time or another in 49 
instances. The incidence was the same in 
benign as it was in malignant lesions. Con­
sidering the benign conditions individually,
T A B L E  IV .— I n c id en ce  o f  B lo o d y  D isch arg e  
in  th e  V a r io u s  L esio n s
Pathological diagnosis
Blood
present
Percentage 
of cases
Benign conditions 
Intraductal papilloma........... 25 of 30 84
Duct ectasia............................ 14 of 17 82
Cystic disease.......................... 3 of 9 33
Miscellaneous.......................... 1 of 7 14
Total benign conditions.. 43 of 63 68
Malignancies.....................  6 of 9 67
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TABLE V
Average
follow-up Recurrence of Development of
Diagnosis No. of cases period discharge carcinoma
Papilloma.....................................................................  28 5 .6  years 3 2*
Ectasia..........................................................................  13 4 .3  years If 0
Cystic disease..............................................................  8 4 .3  years 1 1
Others...........................................................................  4 3 .9  years 0 0
Total................................................................ 53 4 .9  years 5 cases 3 cases
*Both developed in the opposite breast. 
■[Discharge occurred in the opposite breast.
intraductal papilloma and duct ectasia had 
a higher incidence of bloody nipple dis­
charge than had cancerous lesions.
Folloiv-up of Patients Who Had Local
Excisional Procedures
Fifteen of the 72 patients in this series 
underwent mastectomy for their lesions. 
The remaining 57 local excisional proce­
dures involved benign lesions occurring in 
56 patients, one patient having duct pap­
illomas removed on two separate occa­
sions. We were able to obtain satisfactory 
follow-up information on all but three of 
these. The follow-up period ranges from 
seven months to 11 years and four months 
with an average of four years and 11 
months. Table V summarizes the follow-up 
data.
Recurrence of Discharge
Nipple discharge recurred in five cases 
after an interval varying from two weeks 
to nine years. Three of the recurrences fol­
lowed excision of intraductal papillomas. 
Two of these had a second papilloma re­
moved, one by local excision and the other 
by mastectomy. The third patient refused 
operation and her nipple discharge ceased 
after 18 months. She remains symptom- 
free nine and one half years later.
The fourth case was a patient who had 
a recurrence of nipple discharge several 
months after removal of an area identified 
as cystic disease. She underwent duct ex­
ploration 18 months after her first pro­
cedure at which time an intraductal papil­
loma was excised. (The second operation 
on this patient took place in September 
1960, and thus only the first procedure is 
included as a case in this present series.)
The fifth case followed excision of an 
area of duct ectasia, but discharge took 
place in the opposite breast and the pa­
tient refused operation.
Subsequent Development of Malignancy
Three cases of breast malignancy devel­
oped in patients who had undergone local 
excisional procedures for benign lesions. 
None of these patients had recurrence of 
nipple secretion. However, only one case 
of carcinoma developed in the same breast 
that harboured the original lesion causing 
discharge. This occurred three years and 
two months after removal of an area of 
lobular hyperplasia in a 38-year-old 
woman. The pathologist noted that duct 
epithelial proliferation was a prominent 
feature. The patient had no symptoms for 
over two years and then noted generalized 
breast thickening, a sign which she chose 
to ignore for 14 months at which time a 
large malignant ulcer was present.
The other two cases of breast carcinoma 
arose in the breast opposite to the one orig­
inally having discharge. In both these cases, 
the previous lesion in the contralateral 
breast was an intraductal papilloma.
D iscussion and Conclusions
Nipple discharge was a presenting symp­
tom in 6% of patients having breast lesions 
operated upon over a 10-year period. In 
order of frequency, intraductal papilloma, 
duct ectasia, cystic disease, and carcinoma 
accounted for over 90% of cases. The inci­
dence of carcinoma is lower than in other 
reported series.
Much has been written about the grave 
prognostic significance of a bloody nipple 
discharge. In our series, there was no such
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correlation. In fact, the presence of a san- 
guinous discharge appears to be more in 
favour of a benign lesion such as duct 
papilloma or ectasia than of malignancy. 
Moreover, in the case in which carcinoma 
developed in the same breast, the dis­
charge was non-bloody.
In only one case was carcinoma seen to 
develop in a breast previously treated for 
nipple discharge. This breast was the site 
of lobular hyperplasia. Intraductal papil­
loma and other benign lesions recurred at 
times, but without evidence of malignant 
change. The fact that two cases of carci­
noma developed in the opposite breast 
after removal of papillomata of ducts viv­
idly demonstrates the pitfalls of mammec- 
tomy performed for benign lesions.
Recommended Management of a Patient
Having Nipple Discharge
On the basis of this study we propose 
the following course of action when con­
fronted with a patient who presents with 
discharge from the nipple.
If a mass is present, deal with it in the 
usual manner ignoring the nipple dis­
charge. Excisional biopsy with subsequent 
action based on the pathologist’s report 
should be carried out. Because of the well- 
recognized difficulty in interpreting frozen 
sections of ductal lesions, one will often 
have to wait for paraffin sections.
In the absence of a discernible mass, 
any duct system from which discharge can 
be demonstrated should be surgically ex­
plored. Decision to excise locally or to do 
more radical surgery is based on the oper­
ative finding of abnormal tissue and the 
subsequent pathology report.
If no mass can be felt and no duct can 
be incriminated, frequent examination 
must be carried out until localization is 
accomplished or the discharge permanent­
ly subsides.
Because of the possible development of 
malignancy in the same or in the opposite 
breast, close follow-up of all cases is essen­
tial.
Su m m a r y
Of 1205 breast conditions operated upon 
at the University of Alberta Hospital over
a 10-year period, there was a nipple dis­
charge in 72 or 6%. Carcinoma was the 
cause of symptoms in only 12.5% of cases. 
In order of frequency, intraductal papil­
loma, duct ectasia, cystic disease, and car- 
cause of symptoms in only 12.5% of cases.
Follow-up studies on 53 patients treated 
by local excisional procedures for benign 
lesions showed that the incidence of malig­
nancy developing in the same breast was 
less than that occurring in the opposite 
one.
On the basis of this study, it is our 
opinion that benign lesions can be ade­
quately treated by local excision and care­
ful follow-up study. A proposed manage­
ment for patients presenting with nipple 
discharge has been discussed.
The time-honoured importance attributed 
to the colour of the nipple discharge has 
been investigated in our cases and it would 
appear that this is of no diagnostic or prog­
nostic significance.
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Resum e
Un ecoulement spontane du mamelon en de­
hors de la grossesse ou de la lactation signe la 
presence d’une lesion des canaux galactophores 
ou des tissus adjacents. Meme si ce symptoms est 
le premier qui se declare chez 5% a 10% de 
toutes les malades atteintes de lesions au sein, il 
ne pent rendre compte de la malignite ou de la 
benignite de ces lesions.
La frequence des lesions malignes s’etablit au- 
tour de 50%. La diversite des resultats rapportes 
dans ce domaine jusqu’a maintenant tient au 
choix prealable des cas ainsi qu’a [’interpretation 
des coupes histologiques. On ne peut determiner 
si telle lesion benigne comme le papillome intra- 
canaliculaire ne s’envenimera pas avec le temps.
Afin de jeter un autre rayon de lumiere sur le 
probleme, les auteurs on depouille les dossiers de 
toutes les malades soumises a la chirurgie du 
sein a Fhopital de 1’Universite de l’Alberta dans
la decennie de 1950 a 1960. Des 1205 cas inclus 
dans ce releve, 72 (6 % ) accusaient un ecoule­
ment du mamelon avant 1’operation. La lesion la 
plus frequente e-tait le papillome intracanahculaire 
(41.7%  des cas); venaient ensuite l’ectasie des 
canaux (2 3 .6 % ), la maladie kystique et le carci- 
nome (12.5%  chacun). La confrontation des le­
sions et de l’age des malades permet d’affirmer 
que les plus jeunes etaient souvent porteuses de 
maladie kystique (34.9 ans, en moyenne) alors 
que les plus vieilles etaient surtout atteintes de 
carcinome (56.4 ans, en moyenne). Une masse 
palpable fut decouverte dans deux cas sur neuf 
de maladie kystique, et dans huit cas sur neuf 
de cancer. La presence de sang dans Fecoulement 
accompagna les lesions benignes aussi frequem- 
ment que les lesions malignes. Dans trois cas, un 
cancer du sein se manifesta chez des malades qui 
avaient su'bi des excisions locales pour lesions 
benignes; cependant un seul cas de carcinome fut 
note dans le meme sein qui avait auparavant 
porte la lesion source de l’ecoulement (dans les 
deux autres cas, le sein oppose etait atteint). 
Les auteurs recommandent de tenir la conduite 
suivante: lorsqu’une masse est decouverte, s’en 
tenir au traitement d’usage sans se soucier de la 
presence de Fecoulement. En Fabsence de masse, 
Fecoulement justifie l’exploration chirurgicale des 
canaux galactophores. S’il n’y a pas de masse et 
qu’on ne peut prouver de lesion canaliculaire, exa­
miner a intervalles frequents jusqu’a ce qu’une 
lesion se localise ou que Fecoulement se tarisse. 
Vu la possibility de neoformation dans Fun ou 
l’autre sein, il importe de suivre la malade de 
pres.
A HISTORY OF MEDICINE. Vol. II: Early 
Greek, Hindu, and Persian Medicine. Henry E. 
Sigerist. 352 pp. Illust. Oxford University Press, 
Toronto, 1961. $11.00.
At the time of his retirement from teaching, 
Sigerist began an eight-volume history of 
medicine from the earliest times to the be­
ginning of World War II. It was to be a 
venture into a new field, in that medicine was 
to be presented against the background of the 
social and political history of the period. Sig­
erist died in March 1957, six years after the 
publication of the first volume and while he 
was still at work on the second volume of the 
series.
The reasons for publishing this incomplete 
work without amendment or addition are 
given in a foreword by John Fulton and a 
preface by Ludwig Edelstein who undertook 
the task of editing the typescript.
The greater part of the book deals with 
medicine in ancient Greece, first during the 
Homeric period and then, in what Sigerist 
calls the Golden Age. In the first, he examines
the mythological legends from a medical point 
of view; in the second, the social and political 
backgrounds are presented in their relationship 
to Hippocratic medicine. The chapter on Hip­
pocrates and the collection of Hippocratic 
writings is of special interest. There is very 
little authentic information about Hippocrates 
but a tremendous collection of medical writ­
ings has grown up to which his name has be­
come attached. Sigerist attempted to separate 
the authentic from the legendary but finally 
concluded that the classification should go no 
further than rejecting the obvious forgeries. 
Among the remainder a moderate number 
could be attributed to Hippocrates with some 
degree of assurance.
The sections on medicine in ancient Persia 
and Hindu medicine are relatively short and 
deal chiefly with the social and religious con­
ditions of very early times.
It is only in the matter of illustrations that 
there has been any addition to the work pre­
pared by Sigerist. Many of these illustrations 
are new and have come from private collec­
tions not available to the public.
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INTRADUCTAL EPITHELIAL PROLIFERATION IN THE . HUMAN 
BREAST-A COMPARATIVE STUDY
J. A. RYAN, M.D., C.M.* and C. J. COADY, M.D., C.M.,f New Westminster, B.C.
T h e  pu r po s e  of this study was to de­
termine, under standard conditions, the 
incidence and degree of duct epithelial 
proliferation in a consecutive series of be­
nign and malignant breasts. Such a study 
is neither new nor original. There are many 
more thorough and indeed monumental 
reports published recording pathological 
breast changes seen in autopsy and surgical 
material. These series, for the most part, 
consider all varieties of mammary disease 
and are the fruits of years of patient en­
deavour. Our series is a smaller one, and 
our interest has been focused on one spe­
cific type of pathological change only — 
duct epithelial proliferation. This study 
was stimulated by a number of cases with 
multiple breast biopsies originally showing 
benign mammary dysplasia with an atypi­
cal type of duct epithelial proliferation that 
eventually developed overt malignancy over 
a period of years. One such patient mani­fested bilateral carcinomata within two 
years of her first benign breast biopsy. The 
object of this phase of the study was to 
partially answer (for ourselves at least) 
the age-old question of the significance of 
epithelial proliferation in the benign breast biopsy.
M ethods
Benign Breasts
A series of 200 female breasts (100 pairs) 
from routine autopsies were examined. The 
only selection made was (a) the rejection 
of all cases of carcinoma of the breast diagnosed clinically, and (b) the omission, 
for the most part, of autopsy material in 
the eighth and ninth decades. The breasts 
were examined using the technique of 
serial 1 cm. slices in a horizontal direction. 
The presence or absence of gross disease 
was noted. Representative blocks were
“Resident in Pathology, Royal Columbian Hos­pital, New Westminster, B.C. tDirector of Laboratories, Royal Columbian Hos­pital, New Westminster, B.C.
embedded from grossly diseased areas, the 
axillary tail, the four quadrants and the 
subareolar area. The sites which were ex­
amined microscopically and in which gross 
disease was present were mapped diagram- matically.
Malignant Breasts
A consecutive series of 109 breasts which 
were removed during mastectomy for car­
cinoma of the breast were examined. Nine 
of these glands were rejected, five because
Fig. 1.—Diagram showing the sites from which tissue blocks were taken for examination. “T” ( tumour) indicates the location and relative size of carcinoma.
they were too involved by tumour to be 
useful in our study and four because they 
had been previously irradiated. The re­
maining 100 breasts had been removed 
after a diagnosis had been made from the 
examination by frozen section of an ex- 
cisional biopsy. Serial 1 cm. horizontal 
slices were made and the presence or ab­
sence of gross disease, apart from the 
original carcinoma, was noted and mapped 
(Fig. 1). Representative blocks were taken 
through the grossly uninvolved tissue at 
uniform points and well away from the biopsy site.
Microscopic Examination
All sections from both benign and malig­
nant breasts were examined histologically. 
The presence or absence of significant
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Fig. 2.—Grade I. Minimal intraduct epithelial proliferation. This is the minimal change accepted as abnormal (x 450).
Fig. 3.— Grade II. Moderate intraduct epithelial proliferation of the mixed variety (x 300).
disease was noted, and special attention 
was paid to the presence and degree of 
duct epithelial proliferation. When present, proliferation was generally seen in one of 
three patterns; namely, the cribriform, the 
papillary or the solid variety. The degree
of change was arbitrarily rated from I to 
IV, each breast was classified on the basis 
of the most advanced changes found in any 
section from it. The basis for this classifica­
tion was as follows:Grade I —Minimal proliferation charac-
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Fig- 4.—Grade II. Moderate intraduct epithelial proliferation of the papillary 
variety (x 300).
terized by excessive amounts of multi­
layered epithelium composed of well- 
differentiated epithelial cells usually 
arranged in either the papillary or cribri­
form pattern (Fig. 2).
Grade I I — Moderate hyperplasia of any 
pattern characterized by a more significant 
and often striking overgrowth of fairly ma­
ture epithelial cells (Figs. 3 and 4).
Grade III.—Marked epithelial prolifera-
Fig. 5.—Grade III. Marked intraduct epithelial proliferation of the cribriform 
variety (x 450).
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Fig. 6.—Grade III. Marked intraduct epithelial proliferation of the mixed 
variety (x 300).
tion, again of any pattern, characterized 
by a profuse accumulation of atypical, im­
mature, but histologically benign epithelial 
cells, often occluding intermediate and 
larger-sized duct radicals (Figs. 5 and 6).
Grade IV.—Malignant intraduct prolifera­
tion of any pattern without invasion of 
stroma (Figs. 7 and 8).
Such a grading is, of necessity, subjec­
tive: minimal, moderate, marked and
Fig. 7.—Grade IV. Malignant intraduct epithelial proliferation of the solid 
variety (x 300).
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Fig. 8.—Grade IV. Malignant intraduct epithelial proliferation; high power of 
same lesion pictured in Fig. 7.
malignant — grades I, II, III and IV. To 
eliminate observer error, all breast sections 
were repeatedly examined by the authors, 
both separately and together, on many dif­
ferent occasions. While other pathologists 
might categorize the changes in different 
groups, such re-categorization would be of 
little significance. The system of grading 
used, whether right or wrong, was uniform 
and consistent and was applied to both 
series in such a way as to permit compari­
son. Again it is stressed that neither 
whole breast sections nor serial sections 
were examined. Our aim was simply to 
examine at least six representative blocks 
from each of the 200 benign and 100 malig­
nant breasts, using a well-standardized 
technique.
AGE CROUPS
Fig. 9 .—Graph comparing incidence of duct 
epithelial proliferation by age groups in the 
malignant series (M .S.) and benign series (B .S .) .
Results
The incidence of duct epithelial prolifer­
ation is recorded in Table I. The mean age 
of the patients with benign lesions was 56 
years; 719 blocks were examined and the 
incidence of duct epithelial proliferation 
was 12%. The mean age of the patients 
in the malignant series was 53 years; 628 
blocks were examined and the incidence 
of duct epithelial proliferation was 49%.
T A B L E  I .— I n cid en c e  of 
I ntraductal E p it h e l ia l  P r o life r a tio n
100 pairs 
of benign 
(autopsy) 
breasts
WO
malignant 
(■surgical) 
breasts
Mean age (years)................ 56 53
Number of tissue blocks
examined............................ 719 628
Incidence of intraductal
proliferation...................... 12% 49%
Table II shows the degree of prolifera­
tion present in both series, categorized by 
age group. The benign series included 
seven minimal (grade I ) , two moderate 
(grade II), and three marked (grade III) 
cases. The malignant cases had 15 minimal 
(grade I) , 12 moderate (grade II) , eight 
marked (grade I II)  and 14 malignant 
(grade IV) cases. The composite graph 
(Fig. 9) compares incidence by age groups 
in the two series.
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TABLE I I .— A n a ly sis  o f  D e g r e e  of I n tr a d u cta l  E p it h e l ia l  H y per pla sia  by  A g e , 
A u to psy  and S u r g ic a l  S e r ie s
A Se r ie s  o f  200 Br ea sts  from  A u to psy  M a t e r ia l
Age range in decades and distribution of 100 patientsNo. o f ------------------------------------------------------------------------------------------Degree of duct change patients 0-29 30-39 40-49 50-59 60-69 70-79 80-89 90-100
5 6 20 24 23 16 5 1
I. Minimal........................... 7 2 1 1 3II. Moderate........................  2 1 1III. Marked..............................  3 2 1IV. M alignant.........................  0
Total...............................  12
A S e r ie s  o f  100 B r ea sts  from  P a t ie n t s  w it h  M am m ary  C ancer
3
1.................................. ............  1511.................................. ............ 12HI.................................. ............ 8IV.................................. ............  14
Total............................... 49
D iscussion
It would not have been surprising if 
there had been some degree of epithelial 
proliferation in benign premenopausal breasts. It is well established that, with the 
waxing and waning of endocrine influences 
on the breast, there are recurrent phases of hyperplasia and regression that may be 
considered physiological. Yet in the 31 
cases in the premenopausal group in our 
autopsy series, only four showed any sig­
nificant degree of duct epithelial prolifera­
tion (three minimal and one moderate), 
an incidence of only 13%. In comparison 
there were 69 autopsy cases in the post­
menopausal group, with eight abnormali­
ties (four minimal, one moderate and three 
marked) for an incidence of 12%. It is 
difficult to explain this almost identical in­
cidence in the premenopausal and post­
menopausal groups on a physiological 
basis. It may be simply that the debilitated 
patient who comes to autopsy does not 
provide good material in which to assess 
physiological changes. However, it seems 
more likely that the degree of change, ac­
cepted as abnormal in this series, is be­
yond that which occurs in the menstrual 
cycle due to hormonal influences. Our 
overall autopsy incidence of 12% compares 
favourably with that reported by Frantz 
et al.1 (15%), but is much less than that of Foote and Stewart2 (29%). The latter
11 28 21 23 13
1 7 4 34 3 3 22 1 2 1 14 3 2 2 3
series was a study of benign surgical biopsy 
material rather than that from autopsies 
and probably confirms the fact that pro­
liferative changes are more common in the 
“symptomatic” surgical specimen than in 
the presumably quiescent autopsy breast. 
There is a closer correlation when we com­
pare the incidence of the more advanced 
changes that Foote and Stewart called 
atypical duct papillomatosis (1.7%) with 
what we have classified as Grade III epi­thelial proliferation (3%). It is interesting 
that all of the patients in the latter group 
were of an advanced age and indeed the 
most marked case was in a 91-year-old woman.
It was not surprising to find a high in­
cidence (49%) of epithelial proliferation 
in association with the malignant cases (it 
would have been puzzling if the incidence 
were not high), because malignancy is the 
probable and logical end-point of extreme, unrestrained hyperplasia of long duration. 
Malignancy is associated with hyperplasia 
elsewhere, e.g. the uterus, bowel and liver, 
so why not in the breast? Of the 100 
breasts showing both carcinoma and epi­
thelial proliferative disease, 22 were of 
more than moderate degree; that is, they 
were atypical and considered to be either 
benign, or in situ malignant (Grades III 
and IV). It is interesting to note that in a 
similar series of breasts which were the
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site of malignant change, Foote and Stew­
art reported an overall incidence of 36% 
and an identical incidence (22% ) of what 
they called atypical papillomatosis. We 
gained the impression that our total inci­
dence of 49% was on the low side, lim­
ited by our standard method of examina­
tion and that the use of whole breast 
sections or serial sections could have sig­
nificantly increased the number of prolif­
erative lesions demonstrated.
It is not our purpose to attempt to ex­
plain the nature of the relationship existing 
between duct epithelial proliferation and 
breast carcinoma. Many, more qualified 
than we, have argued this contentious point 
for years. Our series simply adds to the 
evidence which has accumulated to indict 
duct proliferative changes as premalignant 
by a process of guilt by association. The 
final answer can only be supplied by long­
term follow-up studies, not of the entire 
complex of mammary dysplasia or so-called 
chronic cystic mastitis, but of those cases 
of mammary dysplasia showing the so- 
called “adenosis” of Geschickter, “epithe- 
liosis” of Dawson, or “intraduct papillo­
matosis” of Foote and Stewart. The results 
available seem to indicate some association. 
Warren3 in his five-year follow-up series 
reported an incidence of cancer of the 
breast associated with “chronic cystic mas­
titis” of 4.5 times the expected incidence, 
or 2.5%. Geschickter,4 in his ten-year fol­
low-up series, reports an incidence of five 
times the expected level or 4.7% . Kiaer5 in 
his long-term follow-up claims that 6.5% 
of all his cases of what he called “fibroad- 
enomatosis” (his term for proliferative duct 
disease) developed carcinoma of the 
breast. When he separated out the cases 
showing marked epithelial hyperplasia, to 
his horror he found that nine out of the 20 
patients, so classified and followed, de­
veloped carcinoma, an incidence of 45%.
It seems reasonable to expect a higher 
than usual incidence of subsequent malig­
nancy in the benign breasts showing an 
advanced degree of intraduct proliferative 
change. It may well be that this incidence 
is of such magnitude as to warrant more 
aggressive therapy than simple biopsy and 
observation. Recent advances in plastic 
surgery indicate that more definite therapy
may soon be possible without unnecessary 
mutilation or disfigurement. The results of 
the follow-up series (referred to above) 
and the disproportionately common finding 
of the suspect (epithelial proliferation) at 
the scene of the crime (mammary cancer) 
demonstrated in our own study indicate 
that selective follow-up of a large group of 
cases showing the various types of intra­
duct proliferation would be far more re­
warding than the usual follow-up of the 
complex group of diseases known as cystic 
mastitis or mammary dysplasia as a whole. 
We are now classifying and coding all 
breast biopsies on the basis of the presence 
or absence of duct epithelial proliferation, 
and recording the degree of this change. A 
follow-up system will be instituted and 
further reports will be submitted later.
Summary
One hundred pairs of breasts collected at 
autopsy and 100 mastectomy specimens re­
moved for carcinoma of the breast were 
examined by standardized technique to 
determine the relative incidence of intra­
duct epithelial proliferation. The incidence 
in the autopsy (benign) series was 12%; 
in the surgical (malignant) series was 
49%, a ratio of 1:4.
The degree of hyperplasia present was 
quantitated and graded I to IV in both 
series. The more advanced changes were 
seven times as common in the malignant 
series as in the benign series.
The pertinent literature is reviewed and 
some suggestions are made as to the neces­
sity of further investigation.
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Resume
Ce travail a pour but de determiner la fre­
quence et l’intensite de la proliferation de 
l’epithelium canaliculaire dans une serie ininter- 
rompue de lesions benignes et malignes du sein. 
Les auteurs ont examine 100 paires de seins de 
femme, preleves a 1’autopsie. Ne furent rejetes de 
la serie que les cas de carcinome diagnostiques 
cliniquement ainsi que les pieces qu’offraient les 
sujets de 70 ans et plus. L ’examen macroscopique 
porta sur des tranches en serie d’un centimetre 
d’epaisseur. On fit des coupes histologiques des 
lesions decouvertes a 1’oeil nu. Une comparadson 
fut etablie avec 100 seins obtenus par mastecto-
mie. Toutes les lesions tant malignes que 
benignes furent classifies d’apres le degre de 
proliferation tissulaire de l’epithelium canali­
culaire. L ’age moyen des malades porteuses de 
lesions benignes etait de 56 ans alors que Page 
moyen des malades atteintes de cancer, de 53 ans. 
Les anomalies histologiques furent decelees avec 
une frequence presque identique avant et apres 
la menopause. Par contre la proliferation epithe- 
liale se presenta dans 49% des cas de cancer et 
dans 12% des cas dits “benins” ; si l’on s’arrete 
au genre de proliferation le plus marque, on le 
retrouva sept fois plus souvent dans les cas de 
neoplasmes malins que dans les autres.
BLOOD VOLUME DETERMINATIONS FOLLOWING CARDIAC
OPERATIONS*
M. S. RAMAKRISHNAN, M.D., A. R. C. DOBELL, M.D. and D. R. MURPHY, M.D.,
Montreal
Blood replacement plays a crucial role in 
the management of cardiac operations. A 
valuable guide to replacement is the blood 
loss estimated by trapping aspirated blood 
and by weighing soiled sponges. In the 
present study this method has been evalu­
ated by comparing preoperative and post­
operative blood volumes. It seemed 
possible that, as a result of operative trau­
ma and anesthesia, there might be seques­
tration of blood that would render inac­
curate the measurement of blood volume 
by conventional methods. For this reason, 
blood volume determinations were done 
before and immediately after six closed 
cardiac operations involving little blood 
loss.
In a second group of 26 patients who 
underwent cardiopulmonary bypass, the 
same studies were carried out. In these 
operations there was greater blood loss and 
it would be expected that inaccuracies in 
the measurement of blood loss in the oper­
ating room would be magnified.
“ From the Sub-department of Cardiovascular 
Surgery, The Montreal Children’s Hospital. Sup­
ported by a Canadian Dominion-Provincial Health 
Grant.
Method
Blood volume determinations were done, 
using radioactive iodinated human serum 
albumen ( RIHSA) by an accepted tech­
nique.1 Every patient received 3 to 10 
minims of Lugol’s iodine for two to three 
days before operation. Two microcuries of 
RIHSA, diluted with physiological saline 
to 6 c.c. volume, were injected intraven­
ously; the quantity injected was deter­
mined by weighing the syringe before and 
after injection. A single blood sample was 
drawn 15 minutes later and the radioactiv­
ity of the whole blood and of the plasma 
was determined. The hematocrit was also 
measured.
The radioactivity of the specimens was 
compared with that of a prepared stand­
ard solution and the blood volume and 
plasma volume calculated separately. A 
counter check on the blood volume was 
obtained by the formula:
Blood Volume == Plasma Volume
1—( Hct. x 0.91)
Except in two instances, the correlation 
was good. Each patient had at least two 
studies performed. A preoperative estima-
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T A B LE I.— C om pa riso n  o f  M e a su r e d  an d  C alc u l a te d  P o s t o p e r a t iv e  B lood V olu m es . R e su l ts  
E x p r e ss e d  a s  P e r c e n t a g e  o f  M e a su r e d  P r e o p e r a t iv e  B lood  V o l u m e  in  N on -B ypass  O p e r a t io n s .
Preoperative Measured Calculated
blood postop. blood Blood Postop. blood.
Weight volume volume as % of balance Blood volume as % of
Patient number in kg. (RIHSA) preoperati e in c.c* givenf preoperative
C -  1 ....................................  21 1204 111 + 1 0 0  — 108
C - 2 ....................................  20 1748 110 +  34 304 102
C - 3 ....................................  14 1601 94 +  92 342 106
C - 4 ....................................  24 1870 105 - 1 0 0  0 95
C - 5 ....................................  17 1778 96 -  50 200 97
C - 6 ....................................  71 6276 101 -  29 912 100
*Blood given minus measured blood loss.
fBlood given excluding volume of citrate used for blood preservation.
tion was done the day before operation 
or on the morning of operation, and the 
postoperative study was done two to three 
hours after completion of the operation 
when the patient’s condition was stable.
Operative blood loss was measured by 
prompt weighing of previously dry sponges 
and drapes. Blood aspirated from the 
operative field was measured and chest 
drainage was included up to the time of 
postoperative blood volume determination. 
When blood samples were drawn, they 
were included in the blood loss.
Following transfusion, most of the cit­
rate solution used for blood preservation 
must pass rapidly into the extravascular 
space. For this reason, in considering blood 
replacement, the volume of citrate solu­
tion was subtracted from the amount of 
citrated blood. The bypass patients re­
ceived in addition heparinized blood dur­
ing and immediately after bypass. The 
following terms, which are used in the rest 
of this communication, require definition:
Estim ated blood loss—Blood loss deter­
mined by weighing sponges and measuring 
aspirated blood.
Blood Balance— Blood transfused less 
estim ated blood loss.
M easured Preoperative Blood V olu m e- 
Blood  volume measured with RIHSA 
preoperatively.
M easured Postoperative Blood V olu m e- 
Blood  volume measured with RIHSA post- 
operatively.
Calculated Postoperative Blood V olu m e- 
M easured preoperative blood volume plus 
the blood  balance.
R esults
The results in the non-bypass operations
are listed in Table I. In these operations, 
estimated blood loss was moderate, rang­
ing from 4 to 18 ml./kg. of body weight. 
There was little blood lost and little blood 
transfused. The measured postoperative 
blood volume and the calculated postoper­
ative blood volume were each expressed as 
a percentage of the measured preoperative 
blood volume. The widest variation be­
tween calculated and measured postopera­
tive volumes was 12% (Patient C-3), and 
three of the six studies were within 3%.
The results in the bypass operations 
are listed in Table II. In these operations 
blood loss was considerable; the estimated 
blood loss varied from 13 to 175 ml./kg. 
of body weight, with a mean of 60 ml./kg. 
In this group of operations there was a 
discrepancy between the measured and the 
calculated postoperative blood volumes. 
In 20 of the 26 operations the calculated 
volume was more than the measured vol­
ume.
D iscussion
In the non-bypass operations, the mea­
sured postoperative blood volume corres­
ponded with the calculated postoperative 
blood volume. This agreement was within 
the range of error of the RIHSA method 
and suggests that the method is valid in 
the early postoperative period. The mean 
value for the measured blood volume after 
the bypass operations was 90% of the 
preoperative volume. On the other hand, 
the mean calculated postoperative blood 
volume was 107% of the preoperative 
value. There was then a discrepancy of 
17% of the blood volume in comparing the 
two methods, the calculated value suggest­
ing less blood loss than was revealed by
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TABLE I I .— C o m parison  o f  P o sto pera tiv e  B rood V olum e  O b t a in e d  by  D ir e c t  M e a su r e m e n t  (RIHSA) and by  C a lcu la tion  from  B lood L oss and  R e p l a c e m e n t . R e s u l t s  E x pr e sse d  as P e r c e n t a g e  
o f  P r e o p e r a t iv e  B lood V olume in  C a r d io pu lm o n a r y  B y pa ss  Op e r a t io n s .
Patientnumber Diagnosis
Weight in  kg.
Preop.bloodvolume
(c.c.)
Measured postop. blood volume as % of preop.
Bloodbalance(c.c.)
Bloodgiven
(c.c.)
Calculated 
postop. blood volume as %  of preop.
1 A.S.D. 55 3911 74 - 1 8 3 940 95
2 A.S.D. 48 4165 116 +201 — 1053 A.S. 56 5026 88 +  84 4484 1024 A.S.D. 20 1791 77 +319 584 118
5 A.S. 27 1995 99 +  140 890 1076 V.S.D. 21 1722 117 +295 870 1177 A.S.D. 24 2213 99 +345 1054 116
8 V.S.D. 25 2078 140 +552 1552 1279 V.S.D. 50 4373 76 +200 — 10410 A.V.C. 21 2064 112 +  140 1720 10711 A.S.D. 44 3629 113 -1 0 0 2060 97
12 V.S.D. 15 1349 87 +285 1135 121
13 V.S.D. 20 2380 71 -  25 1050 9914 V.S.D. 9 .5 1955 110 +  137 1452 107
15 V.S.D. 9 .5 2146 62 +  80 1004 10416 V.S.D. 9 .5 1741 93 -  13 1210 98
17 A.S.D. 66 5133 74 - 3 0 0 4000 94
18 A.S.D. 11 1124 51 +  50 850 10419 P.S. 13 1382 87 +210 804 11520 V.S.D. 15 1850 66 -  70 1034 9621 A.S.D. 17 2202 68 +  70 3052 10322 A.S.D. 29 1794 84 +206 976 111
23 P.S. 16 1574 79 +  50 723 10324 V.S.D. 15 1583 102 +  70 1086 104
25 A.S.D. 16 1380 101 +  120 366 10926 V.S.D. 20 1604 88 + 2 56 965 116M ean blood volume 89 c.c./kg. body weight.
actual volume measurement. The mean blood volume in these patients was 89 ml./ 
kg. of body weight and the mean esti­mated blood loss was 60 ml./kg. The dis­
crepancy of 17% of blood volume corre­
sponds therefore to a discrepancy of 25% 
of the blood loss as estimated by weighing 
sponges and measuring the blood aspir­
ated. Others have concluded that the blood 
loss measured in the operating room is 20-40% under the true blood loss in thor­
acic operations.2 The mean error of 25% 
in the present series would be increased 
if the volume of citrate solution in the 
citrated blood was not excluded from the 
calculations.
The above remarks apply to the mean 
values but do not apply in an individual 
operation. From a practical point of view, 
however, it is well to realize that blood 
loss measured in the operating room rep­
resents a minimum value. Particularly in 
operations involving considerable blood 
loss, it is essential that such loss he more 
than replaced.
Summary and C onclusions
Preoperative and postoperative blood 
volume determinations (RIHSA) were 
done on 32 patients undergoing operation 
for congenital heart disease.
The results indicated that in operations 
involving considerable blood loss the actual 
blood loss was greater than the loss esti­
mated in the operating room by trapping 
aspirated blood and weighing blood 
soaked sponges. The mean value for this 
discrepancy was 25% of the estimated loss.
W e gratefully acknowledge the advice of Dr. 
D. K. Clogg and th e  technical assistance of Mrs. 
H. Islam.
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Re su m e
Les volumes sanguins pre-operatoire et post­operatoire out ete determines chez 32 patients en chirurgie cardiaque pour affedtions congenitales par la methode de 1 albumine 'humaine marquee j ,  j '^ d e  131 ( RIHSA). Les resultats ont permis d etablir que dans les interventions adcompagnees cle perte de sang considerable, la perte reelle a ete plus grande que le volume estime a la salle d operation par la pesee des eponges et la mesure du sang recueilli par suction. L ecart moyen a ete des 25% de la perte reelle.
Dans les interventions ou Ton n’a pas employe la derivation, la mesure du volume sanguin post­operatoire a ete conforme a l’estime du volrmie postoperatoire. Cette concordance cadre avec la limite d’erreur de la methode RIHSA et permet de conclure que la methode est valide au de­but de la periode postoperatoire. La valeur moyenne du volume sanguin mesure apres les operations avec derivation a ete de 90% du volume pre-operatoire. D autre part, le calcul du volume sanguin postoperatoire representait en moyenne
les 107% de la valeur pre-operatoire. Lecart des volumes dans les deux methodes a ete de 17%, la valeur calculee prevoyant une perte de sang inferieure a celle revelee par la mesure reelle du volume sanguin. Chez ces patients, le volume sanguin moyen etait de 89 ml. au kg. de poids corporel et la perte moyenne a ete estimee a 60 nil. au kg. L’ecart de 17% correspond done a un ecart de 25% du volume etabli par la pesee des eponges et la mesure du sang retire par suction. Cette moyenne d’erreur de 25% relevee au cours des presentes series serait plus elevee encore si le volume de la solution citratee n’avait pas ete exclu des calculs.Les raisonnements pre-cites concernent les valeurs moyennes mais ne s’appliquent pas a une operation prise individuellement. En pratique ce- pendant, il convient de se rappel er que la valeur de la perte sanguine etablie dans la salle dope- ration represente une donnee minima. II est essentiel, particulierement dans les interventions accompagnees de perte de sang considerable, de tenir compte de l’ecart et de transfuser une quantite de sang qui compense la perte reelle.
CONSIDERATION SUR 100 CAS D’HEMORRAGIE 
GASTRO-DUODEN ALE 0
PAUL L’ESPERANCE, M.D., F.R.C.S.1C] et LOUIS DIONNE, M.D., Quebec, P.Q.
L e but  de cette presentation n’est pas de 
discuter si le traitement d’une hemorragie 
par ulcere gastro-duodenal doit etre medi­
cal ou chirurgical. Notre intention est 
d’abord de relever a 1’aide du materiel dont 
nous disposons certains faits cliniques et 
pathologiques, puis d’apprecier la therapeu- 
tique utilisee dans chaque cas et finalement 
d’essayer de tirer des conclusions construc- 
tives en vue d’ameliorer le resultat, surtout 
chez les cas-problemes tels que le malade 
remis d’une hemorragie massive et le 
malade qu’il faut operer d’urgence.
Notre etude comprend 100 patients 
traites a l’Hotel-Dieu de Quebec de 1952 
a 1959 inclusivement, par Tun ou l’autre des membres du service de medecine ou de chirurgie.
De la distribution des malades par rap­
port a lage, retenons les extremes: 18 et 85 ans (Fig. 1). La plupart des auteurs 
s accordent pour intervenir lorsqu’il s’agit
“Departement de Chirurgie, Hotel-Dieu de Que­bec.
de patients depassant 45 ans: e’est a cette 
periode ou plus tard que se situent le plus 
grand nombre de malades et egalement le 
plus grand nombre d’operes (Tableau I). 
Le sexe nous parait d’un interet plutot aca- 
demique: 22 femmes et 78 hommes soit un 
rapport de 3.5/1, ce qui correspond a la 
frequence habituelle.
Le temps d evolution de la maladie ulce- 
reuse, origine de l’hemorragie, est tres vari-
Fig. 1.—Age des malades.
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TABLEAU I.
De 30 a 40 ans ........................................  11
De 40 a 50 ans ........................................ 11
De 50 a 60 ans ........................................ 14
De 60 a 70 ans ........................................ 7
Plus de 70 a n s ........................................... 4
able (Fig. 2 ). Six pour cent des malades 
ont une histoire de quelques jours, 20% de 
quelques mois, tandis que 60% presentent 
un tableau clinique d’ulcus evoluant depuis 
un a 20 ans. Vingt-deux pour cent ont du 
etre hospitalises a plusieurs reprises, tandis 
que 78% ne sont venus qu’une seule fois a 
l’hopital. L’hemorragie est evidemment le 
symptome principal de nos malades; chez 
91%, c’etait le symptome d’admission; 41% 
avaient saigne a plusieurs reprises, 29% 
etaient admis pour hemorragie premiere et 
massive si Ton se base sur la perte san­
guine, le degre de choc, la formule 
sanguine et le nombre de transfusions ne- 
cessaires pour ramener le patient a un etat 
quasi-normal.
TABLEAU II.—Siege de L ’ U l c e r e
Estomac .....................................................  55
Duodenum ................................................. 34
Estomac et duodenum ............................  6
Indetermine ............................................... 4
Bouche anastomotique ..........................  1
Le siege de l’ulcere peut egalement don- 
ner lieu a certaines remarques: 55 ulceres 
gastriques et 34 ulceres duodenaux; six des 
patients presentaient a la fois un ulcere 
gastrique et un duodenal (Tableau II). 
Chez quatre autres, le siege n’a pu etre 
precise radiologiquement. Enfin, dans un 
cas il s’agissait d’un ulcere sur une bouche 
de gastro-enterostomie. Chez les malades 
operes d’urgence, l’ulcere se trouvait le plus 
frequemment dans le voisinage de la co- 
ronaire stomachique ou de la gastro-duode- 
nale. Chez trois malades cependant, il 
s’agissait d’un ulcere gastrique superficiel 
ou d’un ulcere tres haut situe.
A ce propos, nous voudrions souligner un 
point technique, lorsqu’on ne trouve pas 
facilement l’ulcere en cause. Si l’exploration 
de la region antrale s’avere negative, une 
gastrectomie large et haute permettra sou- 
vent de mettre en evidence un ulcere su­
perficiel ou tres haut situe sur la petite 
courbure, evitant ainsi une gastrectomie a
Nombre
Inconnus: 5 cas
Fig. 2.—Duree de la maladie.
l’aveugle, inutile, et souvent une seconde 
intervention.
Douze patients presentaient, en plus, une 
pathologie associee, qui dans certains cas 
devait entrer dans le diagnostic differentiel 
et influencer la conduite a tenir (Tableau 
III). Six d’entre eux etaient des alcooliques 
chroniques chez qui il fallait exclure une 
cirrhose. Un autre patient, cirrhotique con- 
nu, subicterique, presentait un ulcere geant 
de la petite courbure: il fit une hemor­
ragie massive en cours d’hospitalisation. 
Enfin, nous relevons, deux diabetiques, un 
schizophrene, un arteriosclereux avance et 
finalement, un cas qui presentait un infarc- 
tus du myocarde en phase aigue.
T A B L E A U  III.—P a t h o l o g ie  A s s o c ie e
Alcoolisme chronique..............................  6
Cirrhose .....................................................  1
Di^bete .....................................................  2
Schizophrenic ....................................  1
Arteriosclerose avancee ............................  1
Infarctus ................................................. I
T raitem en t
Soixante-dix de nos patients avaient deja 
subi un traitement medical ou chirurgical 
avant d’etre hospitalises a l’Hotel-Dieu. Les 
30 autres y etaient pour la premiere fois. 
Parmi les malades traites anterieurement, 
nous relevons quatre gastrectomies et deux 
gastro-enterostomies. Des 100 cas, 52 ont 
ete soumis au traitement medical et 48 ont 
ete orientes vers la chirurgie. Nous avons 
fait parvenir a chaque patient un question­
naire tres simple, accompagne d’une enve- 
loppe dument affranchie. Nous avons recu 
59 reponses, soit de 30 et 29 malades medi-
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T A B L E A U  IV.—S ur 5 2  M alades “M edicaux” : 
E volution
3 Refuserent 1’operation
Traitement medical efficace
4 Insuffisances coronariennes
1 decede
1 opere
2 dont nous ignorons le sort
1 Premiere hemorragie a 67 ans
Apres un an, nouvelle hemorragie et ope­
ration
1 Cardiorenal
Etat satisfaisant depuis 2 ans
1 Cirrliotique
Decede
8 Nouvelles hemorragies
caux et chirurgicaux respectivement: cette 
proportion se passe de commentaire.
Parmi les 52 malades traites medicale- 
ment, 10 candidats a la chirurgie n’ont pas 
ete operes pour les raisons suivantes: trois 
patients refuserent la chirurgie, et chez eux 
le traitement medical s’avera efficace, c’est- 
a-dire qu’ils quitterent l’hopital en bonne 
condition et sans avoir presente d’autres 
hemorragies (Tableau IV). Nous n’avons 
regu aucune nouvelle des malades de ce 
groupe. Quatre patients presentaient de 
l’insuffisance coronarienne: Fun d’eux de- 
ceda quelques jours apres son admission 
d’un infarctus du myocarde. Un autre dut 
etre opere quelques mois plus tard pour 
perforation. Nous ignorons le sort des deux 
derniers.
Un patient de 67 ans, sans passe ulce- 
reux, en etait a sa premiere hemorragie. Le 
traitement medical Fameliora de fagon 
tres satisfaisante pendant un an. Par la 
suite, il fit une nouvelle hemorragie et dut 
etre opere d’urgence. Dans une circon- 
stance, l’etat mental d’un patient contre- 
indiqua l’intervention; dans une autre, ce 
fut une atteinte cardiorenale: ce dernier 
est bien depuis deux ans. Le cirrhotique 
dont nous avons deja parle est decede chez 
lui d’une hemorragie massive. Grace a l’ob- 
servation, nous savons aussi que huit autres 
malades ont fait de nouvelles hemorragies.
T A B L E A U  V.—S ur 48 M alades C h ir u r g ica u x : 
E volution
5 operes d’urgence 1 decede
17 operes, 3 ou 4 jours
apres admission 2 decodes
26 operes electivement 
1 nouvelle hemorragie 
9 “dumping syndrome”
Quarante-huit patients subirent un traite­
ment chirurgical: 42 eurent une gastrec- 
tomie de type Polya-Hoffmeister et six une 
gastro-enterostomie avec vagotomie (Ta­
bleau V ). Cinq furent operes d’urgence 
dans les heures qui suivirent leur admis­
sion; 17 dans les trois ou quatre jours sui- 
vants, tandis que 26 Font ete electivement. 
L’etude des 29 reponses regues de ces ma­
lades nous montre qu’un seul a presente 
une nouvelle hemorragie et ceci a trois re­
prises. Neuf patients presentent a des 
degres divers des troubles que l’on groupe 
sous le nom de “dumping syndrome”.
TABLEAU VI.-D eces
1 infarctus aigu du myocarde
1 cirrhose avancee
1 choc irreversible
1 thrombose mesenterique un mois post- 
operatoire
1 urticaire geant (penicilline?)
1 12 ans post-operatoire (84 ans)
Parmi les malades decedes, un patient, 
dont la cirrhose sans varices oesophagiennes 
toutefois, avait ete consideree comme une 
contre-indication a Facte chirurgical aurait 
pu beneficier de la chirurgie (Tableau V I). 
Par ailleurs, un urticaire geant possible- 
ment du a la penicilline emporta un patient 
13 jours apres l’operation alors que tout 
allait bien.
Conclusions
En conclusion, il semble que le traite­
ment ideal de l’hemorragie gastro-duode- 
nale repose encore sur l’etroite collabora­
tion de l’interniste et du chirurgien et que 
les deux doivent evaluer le malade des son 
admission.
Cependant, a la lumiere de nos chiffres, 
si incomplets soient-ils, nous pensons que 
la chirurgie aurait diminue la mortalite si- 
non la morbidite. Le risque chirurgical 
existe toujours, cependant il va sans cesse 
en diminuant. Nous pensons au malade 
relativement jeune ou age, qu’un traite­
ment medical a pour ainsi dire gueri. Ne 
serait-il pas plus sage, de lui proposer une 
intervention qui serait dans ce cas une 
hemi-gastrectomie avec vagotomie, elimi- 
nant ainsi, d’une part les troubles de nutri­
tion dus a la gastrectomie large, et d’autre 
part les risques d’une nouvelle hemorragie?
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S u m m a r y
One hundred cases of gastroduodenal bleeding 
treated at the Hotel-Dieu de Quebec during the 
period 1952 to 1959 are reviewed. The age range 
was from 18 to 85 years with a peak at 45. There 
were 22 women and 78 men. The duration of 
gastrointestinal symptoms in these patients ranged 
from one week to 20 years. The sites of the ulcers 
in this series were quite interesting. There were 55 
gastric ulcers and 34 duodenal ulcers; these figures 
are comparable to French statistics, but the re­
verse of American ones. Chronic alcoholism, dia­
betes and myocardial infarction were the common
entities found as associated pathology. Fifty-two 
of the patients were treated medically; two of 
them had to be operated upon later; eight others 
have continued to complain of dyspepsia, and an­
other has bled again.
Medical-surgical co-operation is still the best 
method of management of these patients, although 
one may expect from our data less morbidity arid 
fewer fatalities from surgical treatment in an addi­
tional number of cases. Stress is put on the impor­
tance of performing a high and large gastrostomy 
in the case where no ulcer is found at the usual 
site.
THE USE OF BLOOD VOLUME DETERMINATIONS FOR THE 
EVALUATION OF BLOOD LOSS DURING OPERATION*
WOLFGANG E. SPOEREL, M.D., F.R.C.P.fC] and FRED C. HEAGY, M.D., M.Sc., Ph.D.,
London, Ont.
W it h  m o r e  and more extensive surgical 
procedures, particularly in cardiac surgery 
and radical surgery for malignancy, it be­
comes increasingly difficult to balance 
blood loss and blood replacement. To over­
come this difficulty some form of measure­
ment is essential in order to maintain the 
patient’s blood volume within the normal 
limits and thus to reduce the hazard of 
major surgical procedures. In principle, 
blood loss can be assessed in three ways: 
(1) by observing clinical signs such as 
blood pressure, heart rate and others in­
dicative of hypovolemia; (2) by measur­
ing the amount of blood lost during the 
operation, and (3) by estimating the 
amount of blood remaining in the patient’s 
circulation at the end of the operation, i.e. 
by a determination of the patient’s blood 
volume.
These three measurements are con­
cerned with different parameters but are 
complementary and should all be taken 
into account when the patient’s status is 
assessed. Clinical signs will indicate a par­
ticular patient’s tolerance of blood loss and 
resistance to shock. The second method
“Departments of Anesthesia and Therapeutic 
Radiology, University of Western Ontario and 
Victoria Hospital, London, Ont., and Ontario 
Cancer Foundation, London Clinic.
represents an estimate of the blood loss, 
valuable as a guide but prone to error 
and oversight; blood volume determina­
tions appear to be the best means to check 
on the adequacy of blood volume replace­
ment at the end of an operation.
It is the purpose of this paper to ex­
amine the practical value of blood volume 
determinations in the recognition of in­
adequate volume replacement during oper­
ation. In order to do this we have taken 
the blood volume estimated by the use of 
radio-iodinated human serum albumin 
(RIHSA) at its face value and we have 
applied some very simple calculations. W e 
are fully aware of the technical and physio­
logical problems of blood volume deter­
mination,1' 2 but consider these outside the 
scope of this paper. It was our aim to find 
out whether information useful to the 
surgeon and the anesthetist could be ob­
tained by an estimate of the patient’s blood 
volume, shortly before and within one hour 
after the end of an operation, with the 
method outlined below.
M ethod
For the determination of blood volume 
exactly 10 ml. (3  to 5 / i . c . I131) stock solu­
tion of RIHSA was injected into a systemic
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TABLE I.— B lood  V o lu m e  in  R e l a t io n sh ip  to  Su r fa c e  A r e a  in  171 N o r m a l  P atien ts
(100 MALES AND 71 FEMALES)
Surface area 
M 2
1.15— 1.24...........................
1.25 — 1.34........................................
1.35 — 1.44............................... 1
1.45 — 1.54......................................... 3
1.55 — 1.64...............................  14
1.65 — 1.74...................................... . 19
1.75 —  1.84............................... 27
1 .85— 1.94............................................. is
1.95 — 2.04...........................  10
2.05 — 2 .14.......................  6
2.15 — 2 .24........................................  2
*SEM = Standard Error of the Mean.
vein. After 15 minutes 10 ml. of blood was 
withdrawn and its radioactivity counted in 
a well-type scintillation counter. A stan­
dard was prepared by diluting exactly 10 
ml. of the stock solution of RIHSA. The 
blood volume was calculated from the cor­
rected counts per minute (c.p.m.) as fol­
lows:
c.p.m. per 2.00 ml. blood x 100
1. Plasmacrit =  ——-------------------------------------  %
c.p.m. per 2.00 ml. plasma
2. Hematocrit =  100 minus “ plasmacrit” =  %
3. Plasma c.p.m. 2.00 ml. standard x 2000
volume = -------- ------------------------ --------— mj
c.p.m. 2.00 ml. plasma
4. Blood plasma volume x 100
volume = ----------------------------  = mi.
“ plasmacrit”
For repeat determinations the residual 
radioactivity of the plasma was subtracted 
in step No. 3.
It should be emphasized that the hem­
atocrit was calculated from the activity of 
the isotope in whole blood and plasma and 
that no correction for trapped plasma was 
required. The blood volume calculated was 
based on the peripheral hematocrit; no 
attempt has been made to calculate the 
total body hematocrit.
Standard blood volumes were obtained 
from 171 clinically normal patients (Table 
I). For comparative purposes the surface 
area was used, calculated from height and 
weight. For the assessment of blood re­
placement, all the following calculations 
consider 400 ml. as one unit of blood. It
Males Females
— 1 2570
— 1 2990
4280 10 3660 ± 0  .141
3900 ±0 .272 18 3720 ±0 .074
4530 ±0 .107 17 4100 ±0 .173
4950 ±0 .156 16 4510 ±0 .134
5390 ±  0.116 4 5080 ±0.461
5550 ±0 .102  
5980 ±0 .199  
6290 ±0 .236  
6350
4 5420 ±0 .184
was noted early in our study that the 
correlation between loss and replacement 
was much better if the 120 ml. of citrate 
solution in each bottle of blood were not 
counted as volume.
As a control of our method, blood vol­
ume determinations were carried out in 
10 patients anesthetized for radium appli­
cation to gynecological malignancies. The 
average postoperative volume was 99.5% 
of the preoperative volume with a standard 
deviation of ±6.6% . This is in agreement 
with the literature3 and reflects the limits 
of accuracy of this method. It must be 
pointed out that this error is probably 
within the physiological range for the nor­
mal blood volume and certainly far below 
the limits of the tolerance of the organism 
to blood volume deviations.
Results
Blood volume determinations were done 
in 86 major surgical procedures. The types 
of surgery are indicated in Table II. The 
abdominal group consists of gastrectomies 
and bowel resections. Pneumonectomies
TABLE II.—O peration s  w it h  P r e o pe r a tiv e  and  
P o sto perative  B lood V olum e  D ete r m in a tio n s
Number of
Types of operation patients
Major abdominal.....................................  20
Major abdominal gynecological
(radical hysterectomy)........................  11
Thoracic-lung..............   22
Thoracic-heart
(extracorporeal circulation: 11)..........  16
Others...........................................  17
No. Blood volume {ml.) ± SEM* No. Blood volume (ml.) ±  SEM*
86
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and lobectomies are in the group labelled 
thoracic-lung. In 11 of the 16 cardiac cases 
extracorporeal circulation was used. The 
last group consists of variety of procedures, 
such as mastectomies, neck dissections and 
vulvectomies.
In 46 of these cases it was possible to 
measure the blood loss with reasonable 
accuracy by adding the weight of blood in 
sponges, the volume of blood in the suction 
bottle and an estimate of the blood loss 
into drapes. This “measured blood loss” 
was compared with a “calculated blood 
loss”. The difference between preoperative 
and postoperative blood volume was added 
to the volume of blood replacement during 
the operation. These two independent 
figures for blood loss, one based on the 
measured loss of blood and the other on 
blood volume determinations are in good 
agreement (Fig. 1). Cases in which the 
two estimates are equal or nearly so will 
be close to the zero line in this figure. The 
two broken lines indicate the position of
cases where the measured loss was 500 
and 1000 ml. below the calculated blood 
loss. It is generally accepted that a mea­
sured blood loss is in most instances lower 
than the true blood loss. In our series the 
measured blood loss was, on the average, 
about 500 ml. below the calculated loss. It 
can therefore be assumed that the calcul­
ated blood loss may be close to the true 
blood loss.
The distribution of the preoperative 
blood volume in our cases, expressed in 
per cent of a normal blood volume, 
showed that two-thirds of the values were 
within a normal range (Fig. 2), 11% were 
slightly to moderately hypovolemic, while 
21% were somewhat hypervolemic. In this 
latter group were muscular patients in 
good health, as well as three patients in 
moderate heart failure.
The postoperative volume expressed in 
per cent of the preoperative volume would 
be an expression of the efficiency with 
which the blood volume was maintained
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Pre-op«rotlve blood volume (B.V.) Po«t-operotive B.V. PoM-operoti»« g.V.
in p«rc«nt of normal B.V. in percent of in percent of
pre-operotiye B.V. normol B.V.
Fig. 2.—Distribution of preoperative blood volume.
during the operation. A distinct shift of 
the distribution to the left indicates that 
the postoperative volume was in many 
cases lower than the preoperative volume. 
The difference has been used to calculate 
blood loss. However, such an estimate does 
not take into account a preoperative hypo­
volemia.
If the postoperative blood volume was 
expressed in per cent of the patient’s nor­
mal blood volume, as estimated from 
Table I, a better indication o'f the actual 
blood volume deficit was obtained. The 
third distribution shows a further shift to 
the left and we believe that this index gave 
the best correlation with clinical picture of 
the patient.
Table III compares the blood volume 
deficit, i.e. the postoperative blood volume 
expressed in per cent of the normal, with 
the need for blood transfusion in the im­
mediate postoperative period judged on 
clinical findings and the heart rate and 
blood pressure on arrival in the recovery
room. The increasing incidences of trans­
fusions, tachycardia and hypotension agree 
fairly well with the degree of hypovolemia.
Of the 11 patients in this survey who 
died in hospital, three were in the group 
with postoperative hypovolemia which had 
not been corrected; death occurred several 
days postoperatively with intractable in­
fections in two patients and shock in one. 
Though other factors were certainly in­
volved, the hypovolemia cannot be ex­
cluded as a contributory factor.
These findings underline the value of a 
single postoperative blood volume deter­
mination particularly after operations with 
a large blood loss. A greater blood loss is 
more likely associated with a greater error 
in blood replacement; this was frequently 
observed and it emphasizes the need for 
accuracy in blood replacement in radical 
surgery and the value of a measurement.
To demonstrate the magnitude of the 
problem of adequate blood replacement, 
the average calculated blood loss for the
TABLE I I I .— P o st o pe r a t iv e  B lood  V o lu m e  an d  C o n dition  of P a t ie n t
Postop. blood volume Per cent of cases Per cent of cases with Postop.
in per cent o f normal No. o f requiring blood ------------------------- — ------------------------------------------------------------------------------------ mortality
blood volume patients postoperatively Heart rate> 100 Systolic blood
pressure <100
100 17
99 — 90 26
89 -  80 21
79 — 70 18
69 — 60 4
6 24 12 12
15 23 12 12
19 33 10 5
50 50 16 22
75 100 75 25
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T A B L E  IV .— A v er a g e  O p e r a t iv e  B lood L o ss , P o s t o p e r a t iv e  B lood V olum e 
D e f ic it  and E ff ic ie n c y  o f  B lood R e p l a c e m e n t
Calculated Average postop. Average postop. blood volume
No. o f blood loss blood volume in in per cent o f estimated
Types o f operation patients (ml.) per cent o f normal postop. blood volume
Abdominal...........................  16 924 96 .8  96.8
Abdominal gynecological.. 11 3180 82.5  89.3
Thoracic-lung...................... 18 1250 89 .9  93.2
Thoracic-heart....................  11 4030 88 .4  90.0
first four groups of operations is tabulated 
(Table IV ). Some selection had to be 
made in order to obtain meaningful figures. 
The second column contains the average 
postoperative blood volume in per cent of 
the normal blood volume. The greatest 
postoperative blood volume deficit was 
seen in pelvic operations, the least in ab­
dominal operations. In the last column an 
attempt was made to relate the postopera­
tive blood volume to an estimated post­
operative blood volume based on the pre­
operative blood volume determination and 
the balance between measured blood loss 
and replacement. Again it is shown that 
adequate blood replacement is more diffi­
cult in cases with large blood loss.
D iscussion
Our results indicate that blood volume 
determination together with a few simple 
calculations can improve the accuracy of 
blood replacement in major surgical pro­
cedures and thus contribute significantly to 
the safety of this surgery. The patient’s 
blood volume immediately after the end of 
operation appears to be a good guide for 
the assessment of volume of blood which 
must be replaced during operation. The 
correlation between surface area and blood 
volume seems adequate for this purpose. 
The patient’s weight and height should be 
known preoperatively in all major surgical 
procedures, and this is routine in our hos­
pital. Blood volume determinations should 
always be viewed in the light of clinical 
findings, and in case of disagreement the 
blood volume determination should be 
questioned and repeated; this will often 
clarify the situation. A postoperative blood 
volume measurement will not only permit 
the correction of a dangerous hypovolemia 
with its untoward effect on the patient’s
recovery, but also avoid unnecessary blood 
transfusions.
Technical errors should be minimal with 
proper attention to detail in this relatively 
simple procedure. False results were ob­
tained in one patient with severe left heart 
failure. In this situation the mixing was 
probably inadequate due to the low cardi­
ac output. Another patient was bleeding 
into the pericardium after a cardiotomy. At 
this time the blood volume was unbeliev­
ably high and could be explained by the 
escape of RIHSA from a site close to the 
heart before adequate mixing had
occurred. The patient’s condition, a second 
determination and the detection of a high 
count over the sternum clarified the situ­
ation. To a certain extent, our findings are 
in disagreement with investigations that 
reported a rapid compensation by hemo- 
dilution after blood loss and also that intra­
venous fluids, particularly glucose solu­
tion, produce a significant though transient 
increase in blood volume.4 All investiga­
tions in this regard had been carried out 
on healthy humans or intact animals. We 
are inclined to think that compensation for 
blood loss by bemodilution may be con­
siderably slower and less adequate if the 
blood loss is associated with trauma and 
stress. This should be investigated further.
Finally, we should like to present three 
brief case histories to illustrate the value 
of blood volume determinations.
Case 1.—Patient N., a 59-year-old man, 
had suffered facial injuries and fractures in a 
car accident.
During the repair of the facial lacerations 
cardiac arrest occurred, massage was success­
ful in establishing normal rhythm, but the 
patient remained hypotensive until 500 ml. of 
blood was administered rapidly. The patient 
did not regain consciousness and hypothermia
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Fig. 3.—Case 1. The first blood volume determination—taken as basis for 
all the calculated blood volumes (white columns). Values of subsequent blood 
volume determinations (black columns).
with intermittent positive pressure respiration 
were used in the postoperative period. Within 
one hour of the operation a blood volume 
determination indicated that the blood volume 
was almost 2000 ml. below the patient’s esti­
mated normal volume (Fig. 3 ) . This appeared 
unbelievably low because, if the determination 
were correct, the patient’s blood volume would 
have been in the vicinity of 50% of normal at 
the time of the cardiac arrest. However, one 
more unit of blood was given and the blood 
volume determination was repeated the next 
morning. One unit of blood should have in­
creased the patient’s volume by 400 ml. (the 
calculated value has been indicated in the 
white columns in Fig. 3 ) and the repeat blood 
volume determination was in agreement with 
this (black columns). No further blood was 
administered during the next 24 hours and the 
blood volume remained unchanged. Again 400 
ml. was given and the blood volume increase 
was of the magnitude expected. Finally, infu­
sion of 800 ml. of blood restored the normal 
blood volume. The patient died six days later 
when the hypothermia was discontinued, pre­
sumably due to brain damage. This case dem- 
strates that there is a reasonably good agree­
ment between the amount of replacement and 
the corresponding change in blood volume 
and suggests that an error in clinical estima­
tion of the patient’s blood loss contributed to 
the fatal outcome.
C a se  2 .—Patient C, a 40-year-old man, 
suffered two episodes of cardiac arrest during 
a difficult pneumonectomy for extensive bron­
chiectasis. Cardiac action was restored and 
the patient regained consciousness a short time 
after the operation. The measured blood loss 
had been 1.6 litres and four units of blood 
had been given during the operation. In the 
recovery room the patient’s heart rate was 
between 120 and 148; the systolic blood pres­
sure was between 60 and 100 mm. Hg and at 
times was difficult to obtain. This was thought 
to be due to cardiac failure and he was treated 
without success with digitalis and vasopress­
ors. Twenty-four hours after operation a blood 
volume of 3.2 litres was estimated (approxi­
mately 68% of normal). After two more units 
of blood the patient’s heart rate was 88, his 
blood pressure 126 systolic and 70 diastolic 
and hypotension was no longer present. A 
second blood volume estimation on the follow­
ing day showed a blood volume of 90% of 
normal. This case illustrates the possible error 
of a blood loss measured during operation. An 
immediate postoperative blood volume deter­
mination would have avoided an unnecessary 
period of hypotension and hypovolemia.
C a se  3.—A 75-year-old obese man was 
undergoing a cholecystectomy.
The operation was difficult and a hemostat 
slipped from the cystic artery. Subsequently 
the artery was ligated and the patient re-
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and  reptocemerf
ceived one unit of blood to replace the loss 
which occurred during this accident. The 
abdomen was closed at 9 :15  a.m. and the 
patient’s postoperative blood pressure was 110 
mm. Hg (systolic) and 75 mm. Hg (diastolic) 
with a heart rate of 96 per minute. About 
two hours after his arrival in the recovery 
room he became increasingly hypotensive, and 
treatment with vasopressors and cortisone as 
well as a further unit of blood had only a 
transient effect (Fig. 4 ) . Further blood was 
given. The diagnosis of intraperitoneal hemor­
rhage was rejected by the surgeon, partly 
because there was no drainage from a cigar­
ette drain in the stab wound. Six and a half 
hours after the closure a determination of the 
patient’s blood volume was 3.68 litres, which 
was 1640 ml. below the estimated normal. 
Up to this time 1400 ml. of blood had been 
given; thus the patient should have lost 3090 
ml. of blood. Assuming arterial bleeding at a 
steady rate into the abdominal cavity, the 
patient’s hourly blood loss would have been 
480 ml. This assumption was in agreement 
with the onset of hypotension and- tachycardia, 
when between 1200 and 1600 ml. of blood 
had been lost.
About 90 minutes after the injection of 
radioactive albumin the radioactivity measured 
over both flanks was found to be higher than 
over the cardiac region, indicating that a con­
siderable volume of the radioactive albumin 
had entered the abdominal cavity. Again it 
was possible to demonstrate by simple cal­
culation that this was compatible with the 
assumed rate of loss. When the abdominal 
cavity was reopened at 6 :30 p.m., on the 
basis of our calculation, we expected to find
4430 ml. of blood. The measured amount of 
blood removed from the abdominal cavity 
during surgery was 4065 ml., that is, within 
10% of the calculated loss. The bleeding artery 
was ligated, the patient’s blood volume was 
restored to normal and the patient recovered 
after a somewhat stormy postoperative course.
This case points to some of the diagnos­
tic possibilities in the use of radio-iodin- 
ated albumen in conjunction w ith a d etec­
tor device. This may not only b e  valuable 
in detecting the site of blood loss, bu t could 
also determine w hether an internal hem or­
rhage has ceased or is still active as in 
this case. If  the patient is bleeding, an 
approximate rate of blood loss can readily 
be calculated and will form a basis for 
the replacem ent therapy.
Summary
T h e use of preoperative and postopera­
tive blood volume determinations (based  
on the determ ination of the plasm a volume 
w ith radio-iodinated human serum albumin 
( R I H S A )  and the hem atocrit) for the 
evaluation of blood loss during operation 
was studied during 86 m ajor surgical pro­
cedures.
I t  was found that blood loss m easured 
during the operation by w eighing sponges 
and estimating the contents of the suction 
was in good agreem ent w ith a blood loss 
calculated from preoperative and post-
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operative blood volume determinations and 
the blood replaced during surgery.
The best check on the adequacy of vol­
ume replacem ent appeared to be a deter­
mination of the patient’s blood volume 
within one hour after the completion of 
the operation and its comparison with the 
patient s normal blood volume on the basis 
of the body surface. The postoperative 
clinical condition was usually in keeping 
with the estimated blood volume deficit. 
The greatest blood loss occurred in pelvic 
surgery for malignancy and in cardiac 
surgery. In these cases the maintenance of 
an adequate blood volume was most diffi­
cult and therefore blood volume determin­
ations most valuable.
The practical value of blood volume de­
terminations is illustrated by three cases in 
which this method contributed significantly 
to the management o f the patients during 
the postoperative period.
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R e su m e
L evaluation du volume de sang perdu au 
cours de 1 intervention par la determination des 
volumes sanguins pre-operatoire et postoperatoire 
(le volume etant etabli par la methode de l’albu- 
mine humaine marquee a l’iode 131 (RIHSA) et 
1 hematocrite) a ete etudiee au cours de 86 ope­
rations chirurgicales majeures.
On a etabli que le volume de sang perdu pen­
dant l’intervention et mesure par la pesee des 
eponges et devaluation du sang recueilli par suc­
tion correspond assez fidelement a la perte de 
sang calculee d’apres les determinations des 
volumes pre-operatoire et postoperatoire et du 
sang transfuse au cours de l’operation.
La methode la plus sure detablir le volume 
du sang a remplacer semble consister en la deter­
mination du volume sanguin chez 1’opere moins 
d une heure apres l’intervention et la comparaison 
avec le volume normal d’apres la surface cor- 
porelle du patient. L’etat clinique postoperatoire 
a ordinairement correspondu a la perte prevue. 
Les pertes les plus considerables se sont pro­
duces en chirurgie pelvienne pour neoplasme 
malin et en chirurgie cardiaque. Dans les cas ou 
le maintien du volume sanguin s’est avere diffi­
cile, les determinations des volumes sanguins ont 
ete consequemment les plus valables.
La valeur pratique des determinations des 
volumes sanguins est illustree par la presentation 
de trois cas dans lesquels cette methode a ete 
particulierement utile dans le soin postoperatoire 
du patient.
THE SPINAL CORD. Basic Aspects and Surgical
Considerations. George Austin. 532 pp. Illust.
Charles C Thomas, Springfield, 111.. 1961.
$26.50.
This book will be of special interest to neuro­
surgeons and other surgeons interested in the 
treatment of spinal cord injuries. Dr. Austin, 
as editor-in-chief, has handled the neurosurgi­
cal part of this book in collaboration with 
many specialists who have concentrated on 
their own field to add to the completeness of 
the coverage.
He has attempted to make this book a sum­
mary of the type of neurosurgical practice 
conducted in his own hospital at the Univer­
sity of Oregon Medical School, and to com­
bine this effort with an overall coverage of the 
subject by referring widely to many authors 
in the literature. This combined approach has 
been successful in some instances. However,
the readable qualities of a book are often a 
matter of opinion. Nevertheless, the subject 
matter is well covered, particularly the 
aspects of trauma of the spine and spinal cord 
tumours.
By and large, as a source of good informa­
tion, this book is well worth reading by the 
student in neurosurgery. From the standpoint 
of the neurosurgeon, I feel that the book does 
not add enough new information in the field 
of neurosurgery, nor in the related field, to 
warrant purchasing a copy. The methodical 
approach would be helpful in the preparation 
of talks to non-neurosurgical bodies. In sum­
mary, this is a very adequate handling of the 
neurosurgical treatment of the spinal cord 
pathology and of the approach of related 
specialists to their own share of these condi­
tions.
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THE CLINICAL COURSE OF ACTINOMYCOTIC INFECTIONS: 
A Report of 14 Cases*
B. W. SPILSBURY, M.D. and F. R. C. JOHNSTONE, M.B., Vancouver, B.C.
I n fec tio n  by actinomycosis has always 
been considered a rare disease. The in­
creasing number of cases reported in the 
literature over the past 20 years suggests 
this may not be so. Despite an increased 
awareness of the condition, many cases are 
undoubtedly not recognized. Contributing 
to this is the widespread tendency to order 
antibiotics for oral infections before a bac­
teriological diagnosis has been established, 
and the neglect to obtain anaerobic cul­
tures in suspicious cases.
The purpose of this paper is to present 
14 cases of actinomycosis treated in the 
Vancouver area over the past 10 years. 
These reveal the difficulty in diagnosis, par­
ticularly in thoracic lesions where radio­
logical findings may simulate neoplasm 
or tuberculosis. It is important to consider 
actinomycosis in the differential diagnosis 
of such chest lesions. The cases also illus­
trate the clinical course of actinomycotic 
infections, which depends on their site and 
the therapy employed. A method of investi­
gation and treatment will be suggested.
Of the 14 cases, seven were cervico­
facial, six were thoracic and one was of the 
skin. To our surprise no cases of abdom­
inal actinomycosis were found.
In the cervicofacial group, only one in­
volved the mandible and produced osteo­
myelitis; this patient also had radiological 
chest findings of consolidation and abscess 
cavities suggestive of actinomycotic infec­
tion, but this was never proved by routine 
methods.
The overall sex incidence in this series 
was 10 males to four females; the male 
preponderance is in keeping with similar 
findings in the literature.
C a se  R eports
C ase 1 —In May 1958, a 69-year-okl 
woman, edentulous for years, had a retained 
root fragment removed from the right bicuspid
'Department of Surgery, University of British 
Columbia, Vancouver, B.C.
area. Over the next few weeks, she developed 
a non-tender swelling in the area. At the sixth 
week, spontaneous drainage occurred from 
sinus openings on the cheek. Radiographs of 
the mandible were reported as normal. An­
aerobic culture of draining material grew 
actinomyces. No therapy was given. She re­
turned in one week and the sinuses had 
closed. She has been lost to follow-up study.
Com m ent.—Cervicofacial actinomycosis may 
take a benign course and appears capable of 
spontaneous resolution following drainage.
C ase 2 .—In March 1956, a 26-year-old civil 
engineer was admitted to hospital with a his­
tory of having had a left lower molar extracted 
10 months previously. Shortly after extraction 
he noted the appearance of a lump below the 
left mandible. Pain was not a feature. The 
lump increased in size over the following 
months. At first hard, it later softened and at 
this time he saw a doctor. On March 11, the 
abscess was aspirated and sulphur granules 
were seen. He was started on intramuscular 
penicillin 500,000 units every three hours and 
sulfadiazine 0.5 g. every four hours; this was 
continued until discharge from hospital 38 
days later.
By April 6, after 26 days of therapy, a 
small area of induration remained. The area 
was excised at operation along with a local 
lymph node. The histology report stated, 
in part, “many irregular microscopic abscesses 
are present; in the centre of some of these 
there are granular basophilic masses sur­
rounded by an eosinophilic zone in which 
there is a delicate radial striation. There is a 
heavy polymorphonuclear infiltration central­
ly, surrounded by a zone of plasma cells, histio­
cytes and lymphocytes. The lesion is typical 
of actinomycosis and appears quite active. 
The small lymph node displays chronic inflam­
mation only.”
Following excision and primary suture, heal­
ing was uncomplicated. When last seen in 
June 1960, there had been no recurrence.
Com m ent.— This case indicates the long pro­
tracted course which actinomycosis may fol­
low. Woody induration persisted for many 
months before fluctuation occurred. Resolution 
of the infection was slow despite intensive 
penicillin therapy over 26 days. When the
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residual indurated area was excised, active 
abscesses were reported histologically, and this 
finding would appear to indicate the neces­
sity of prolonging antibiotic coverage until all 
induration has subsided.
Case 3.—In May 1959, a 41-year-old woman 
consulted her doctor regarding pain and 
swelling under the right mandible of one 
week’s duration. A diagnosis of mumps was 
made. Swelling increased rapidly in size and 
trismus became marked as the pain became 
more severe. She reported to the Emergency 
Department on the eighth day. There was no 
recent history of toothache, extraction or jaw 
injury. Examination revealed a large mass 
under the right mandible, with a central area 
of fluctuation surrounded by a firm woody 
periphery. Trismus was marked. Her teeth 
were in poor condition, but a radiograph of the 
jaw was negative for osteomyelitis. Her tem­
perature was 100°F. Incision and drainage of 
the abscess was done and a great quantity 
of dirty malodorous pus was evacuated. Direct 
smear revealed Gram-positive filaments char­
acteristic of actinomycosis and anaerobic cul­
ture of the pus grew actinomyces. She re­
ceived 10,000,000 units of aqueous penicillin 
intravenously twice a day for 7 days, followed 
by 1,000,000 units intramuscularly twice 
daily for 5 days. Sulfamethazine 1 g. four 
times a day was given for 12 days. After 
two weeks, drainage had ceased, the incision 
had healed, but the subcutaneous tissues re­
mained indurated. One week following dis­
charge from hospital, induration, though still 
present, had subsided markedly. She failed to 
return.
Com m ent.—This case, in contrast to the 
chronicity of Cases 1 and 2, illustrates an 
acute fulminating painful form of the disease, 
occurring over a one-week period. It is un­
fortunate that she evaded further observation, 
for residual induration, as in Case 2, probably 
indicated continuing infection.
C a se  4.—On June 5, 1959, a 20-year-old 
woman, an x-ray technician, had a left lower 
molar extracted. In a few days, she noticed 
increasing pain on opening her jaw, and sub­
sequently became aware of the gradual ap­
pearance of a lump in the left cheek. She was 
seen by a dental surgeon in mid-July who 
made a diagnosis of mumps. This was con­
firmed by her family physician and the lesion 
was treated as such for eight days. Trismus, 
pain and swelling increased and the diagnosis 
was changed to non-specific parotitis. In 
August the lesion was incised and drained at
the left jaw angle by entering the lateral pha­
ryngeal space. Copious thick yellow pus was 
evacuated. Initial routine aerobic cultures re­
ported no growth”. Re-examination of the 
specimen was done and a few sulphur gran­
ules were found, which on smear showed the 
characteristic Gram-positive branching fila­
ments and other bacteria. Anaerobic cultures 
grew typical cultures.
She remained in hospital for nine days and 
received 600,000 units of penicillin intramus­
cularly twice daily for four days, followed by 
800,000 units of oral penicillin every six hours 
and 1 g. of sulfadiazine every four hours. This 
was continued until the end of October at 
which time all induration had disappeared. 
Recent follow-up examination in December 
1960 showed no recurrence.
C om m en t— There are several important 
features about this case. As with Case 3, an 
erroneous preoperative diagnosis was made 
and a routine aerobic culture failed to grow 
organisms. It was only by re-examination of 
the pus for sulphur granules that the diagnosis 
was established and confirmed by anaerobic 
culture. It is difficult to diagnose actinomy­
cosis unless it is entertained in the differential 
diagnosis of every cervical mass and a careful 
examination of the pus is carried out. This case, 
too, was of the acute form. Therapy was con­
tinued until all induration had subsided.
C ase 5 —On August 31, 1956, a 28-year- 
old physician was admitted for investigation 
of a mass in the angle of the right jaw which 
had been present for five weeks. The mass 
had increased steadily in size with only slight 
local pain. There was no history of tooth 
trouble, but in retrospect he remembered a 
minor sore throat before the onset of the 
swelling. He took 10 g. of erythromycin in 
nine days. This produced a reduction in size 
and tenderness of the mass, but swelling in­
creased in the 10 days following discontinu­
ance of the drug. Aspiration of pus on August 
31 showed actinomyces on direct smear. 
Aerobic cultures showed no growth; anaerobic 
cultures produced actinomyces.
He was given penicillin, 1,600,000 units 
intramuscularly twice daily for 11 days, fol­
lowed by 800,000 units intramuscularly daily 
and continuing after discharge on September 
10 until the end of October. All induration 
had subsided before the penicillin was 
stopped. There has been no recurrence.
Com m ent.—The source of the infection, 
though unknown, may have been from ton­
sillar crypts. The recurrence of swelling follow-
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ing the short course of erythromycin empha­
sizes the inadequacy of short-term therapy.
Case 6.—A 36-year-old lineman was ad­
mitted in September 1957 with a swelling 
below the left jaw of five weeks’ duration. It 
was tender, gradually increased in size and 
finally became fluctuant. Examination revealed 
a 4  cm. mass anterior to the angle of the left 
jaw that was tender and fluctuant, with over- 
lying redness. No contributory history was ob­
tained. The oral cavity appeared healthy. At 
operation, yellowish purulent material was 
drained which appeared to come from an ab­
scess in the submandibular salivary gland. The 
gland was removed. The pathological exam­
ination revealed a normal salivary gland but 
lymphoid tissue showed a chronic, non-specific 
submaxillary lymphadenitis. Anaerobic culture 
of pus produced actinomyces.
Penicillin, 1,000,000 units intramuscularly 
every three hours, sulfadiazine 1 g. four times 
a day and streptomycin 0.5 g. twice daily 
were given during his five-day hospital stay.
After discharge he continued on penicillin 
1,200,000 units daily, together with 1 g. of 
sulfadiazine four times a day for a further six 
weeks. To date, there has been no recurrence.
Comment.—Actinomycosis infection can
occur in the absence of demonstrable oral 
lesions.
Case 7.—A 68-year-old Chinese man was 
admitted to hospital in May 1956, following 
collapse. He had a history of chronic cough 
for years without hemoptysis. He did not com-
Fig. la .—The body and ramus of the right 
mandible show lytic changes and loss of defini­
tion (Case 7).
Fig. lb .—Posteroanterior chest film shows an ex­
tensive disease process involving the right lung 
consisting of extensive consolidation, cavitation, 
and air-fluid levels (Case 7, May 1956).
plain of chest pain. Diuing the previous four 
months he had noted a lesion on his right 
face which had healed and broken down re­
peatedly.
Fig. lc .—Remarkable clearing of the right chest 
has occurred with slight residual fibrosis only 
(Case 7, December 1956).
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On examination he was malnourished, but 
not acutely ill. Admission temperature was 
normal. A raised, indurated, reddened, non­
tender, crusted lesion was obvious at the angle 
of the right mandible. A sinus tract just an­
terior to the right ear was draining sanguino­
purulent material. Submental and upper cer­
vical nodes were small and hard. His teeth 
were dirty, loose and carious. The trachea 
was shifted to the right; there was percussion 
dullness and increased fremitus in the right 
chest posteriorly. Rales and rhonchi were 
present in the same area.
On admission, his hemoglobin was 6135; the 
leukocyte count was 8300/c.mm. with 665? 
polymorphs, 12% staff cells, 20% lymphocytes 
and 2% monocytes. The sedimentation rate 
was 24 mm./hr.
Radiographs of the mandible showed lytic 
changes in the right mandible with areas of 
rarefaction and thickening of the cortex. Loss 
of definition was particularly apparent in the 
right ramus (Fig. la ) .  Chest radiographs 
revealed cavitation, air-fluid levels and con­
siderable fibrosis scattered throughout the 
right lung (Fig. lb ) .
Anaerobic culture of sinus material grew 
actinomyces.
The patient produced considerable quanti­
ties of thick, yellowish purulent sputum, bac­
teriological studies reported only normal flora 
and monilia present. No acid-fast organisms 
nor actinomyces were found on direct smear, 
nor were they produced on culture. At no 
time did the patient’s white cell count become 
elevated and his temperature was normal 
throughout, except for the day after admis­
sion when it was recorded at 102 °F.
He was placed on aqueous penicillin 500,-
000 units and sulfadiazine 1 g. every four 
hours, starting May 2, and changed to slow- 
release penicillin 2 ml. intramuscularly every 
eight hours on May 12, continuing thereafter 
until discharge on July 20. Sulfadiazine only,
1 g. three times a day, was continued there­
after until October 3, 1956.
He subsequently had all his teeth removed.
On this therapy, the mandibular and chest 
lesions showed steady improvement. On the 
basis of clinical and radiological response to 
therapy, the lung disease was presumed to 
be due to actinomycosis.
Com m ent.—'Though the cervicofacial disease 
was proved to be due to actinomycosis, one 
or two considerations may be brought forward 
against the same diagnosis being made for 
the chest lesion. The actinomycete should 
have been demonstrated by smear and cul­
ture in the copious purulent sputum, and thor­
acic actinomycosis of such advanced degree 
should possibly have produced cutaneous 
sinuses or bony involvement, and character­
istically should have left more extensive resid­
ual fibrosis behind it (Fig. lc ) .
C a se  8.—A man, aged 52, was admitted June 
1956 with a history of recurrent abscesses on 
the back of the neck for two years. Actinomy­
cosis had been proved as early as 1954, and 
on several subsequent cultures. Incision and 
drainage had been carried out at least six 
times. The patient suffered from pyorrhea 
and recurrent attacks of tonsillitis. Radio­
graphs of the cervical spine and chest were 
normal.
He had been given repeated inadequate 
courses of penicillin and one of oxytetracycline 
in the past.
On this admission an incision and drainage 
was done; the sinus curetted and packed. He 
was started on 2,000,000 units of crystalline 
penicillin intramuscularly eveiy three hours 
on June 21, and this was changed to 1,000,- 
000 units every six hours one week later and 
continued in this dose until he was discharged 
on June 30. He took oral penicillin for six 
weeks thereafter, though the dosage is not 
known. He has had no recurrence to date.
Com m ent.—It is difficult to understand 
how infection of the skin by actinomycosis 
occurs. If one assumes that the organism was 
transferred from the mouth in some way to 
involve the skin, it is difficult to explain why 
it was not also pathogenic for the oral cavity. 
Certainly the environment within the mouth 
is more nearly optimal than on the skin, where 
anaerobic situations must be rare. The patho­
genesis of actinomycosis is incompletely under­
stood.
C a se  9.—A 64-year-old man, who worked 
as a cook in a logging camp, was admitted 
November 20, 1959, complaining of pain in 
the right chest and shoulder since May 1. The 
pain was continuous, dull and nagging, with 
occasional sharp episodes. He was admitted 
to hospital elsewhere in June. He was treated 
for pneumonia and the pain subsided. He re­
turned to work on September 16 for one 
month when right shoulder pain returned. His 
cough was productive of foul-tasting material 
with blood-streaking. Within a few days sharp 
stabbing pain occurred in the right lower 
chest aggravated by cough and movement. 
His teeth were in poor condition. His appe­
tite was poor and his weight loss was 18 lbs. 
in four weeks. He claimed to have smoked 
20 cigarettes daily since age 21.
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Fig. 2a Fig. 2 b
Fig. 2a.—An area of consolidation is evident in the right lung base with pleural effusion 
present (Case 9, November 1959). Fig. 2b.—Fourteen months after discharge, complete resolution has 
occurred (Case 9, March 1961).
On examination, he did not appear ill. 
There were no cervical masses. There were 
rales and dullness to percussion in the right 
lower chest. His temperature on admission 
was 99°F ., the leukocyte count 14,500/c.mm. 
and his sedimentation rate 86 mm./hr.
Chest radiograph on admission showed a 
pleural effusion in the right costophrenic 
angle and an area of consolidation involving 
the medial basal segment of the right lower 
lobe (Fig. 2a). Bronchoscopy was normal 
and bronchial secretions were negative for 
malignant cells.
Thoracentesis yielded 475 ml. of opalescent 
fluid from the right pleural cavity; no malig­
nant cells were found in this and aerobic cul­
ture was negative for bacteria. Sputum cul­
tures grew normal flora. Anaerobic cultures 
were not done.
With the diagnosis unknown, and malig­
nancy a strong possibility, an exploratory 
thoracotomy was carried out on December 
18, 1959. A large mass was found in the right 
lower lobe extending to the mediastinum and 
involving the diaphragm and pleura where- 
ever it was adherent. Three frozen sections 
were done and reported as inflammatory 
tissue, strongly suggestive of a fungus infec­
tion. Nothing further was done at operation. 
Subsequently, anaerobic cultures grew a 
branching filamentous organism culturally 
characteristic of Actinomyces hovis.
Therapy included penicillin 40,000,000 
units intravenously daily for six weeks, and 
mycostatin 500,000 units twice daily for five 
weeks. He was discharged January 30, 1960, 
on 500,000 units of oral penicillin twice daily, 
which was continued for six months. A radio­
graph dated January 21, 1960, showed con­
siderable clearing of the consolidation but 
revealed persistence of pleural fluid at the 
right base which appeared to be loculated.
He returned to work in a logging camp 
where he has remained well.
A recent follow-up film dated February 25, 
1961, shows no residual disease (Fig. 2 b ).
Com m ent.—Despite some doubts as to diag­
nosis, actinomycosis was not considered and 
anaerobic cultures of sputum and pleural fluid 
were not made. Thoracotomy might have been 
avoided if this had been done.
If A ctinom yces bovis is obtained on cul­
ture, an intensive course of penicillin should 
be given. Even if cultures are negative, actino­
mycosis is not ruled out, but thoracotomy with 
lung biopsy will then be necessary.
C a se  10.—A 47-year-old man was admitted 
on February 12, 1960, complaining of a dry 
cough for six months. There was no hemopty­
sis. Pain in the right chest had been present 
for two months and it was aggravated by deep 
breathing. He had lost 12 lbs. in weight over 
the past few weeks. Physical examination was
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Fig. 3a.—Preoperative film reveals infiltration 
in the right upper lobe and dense hilar consolida­
tion flaring out into the lung parenchyma (Case 
10, February 1960).
within normal limits except for advanced 
caries involving all teeth, gingivitis, and alve­
olar reabsorption. His temperature was 99° F. 
on admission and daily thereafter until oper­
ation. The leukocyte count was 14,700/c.mm.
Admission chest radiograph (Fig, 3a) 
revealed a large area of infiltration in the right 
upper lobe and fanning out from the hilum.
No distinction could be made between malig­
nant or infective etiology. Bronchoscopy was 
normal, except for a marked displacement of 
the carina to the right. Bronchial secretions 
sent for cytology were negative for malignant 
cells. Sputum cultures produced normal flora 
only. Anaerobic cultures were not done pre- 
operatively.
A right exploratory thoracotomy was done 
on February 13, 1960. The lung was densely 
adherent to the mediastinum just above the 
hilum and to the pericardium; posteriorly, 
there were dense adhesions. There were firm, 
irregular masses found in the right upper lobe. 
A large mass was found in the lower lobe. 
Biopsies from several areas reported organiz­
ing pneumonia only. Nothing further was 
done at operation. Microscopically, the biopsy 
sections stained with hematoxylin and eosin 
showed actinomycotic colonies (Fig. 3b). 
Subsequently anaerobic cultures grew Actino­
m yces bovis.
He was treated with penicillin intravenous­
ly, 20,000,000 units daily and sulfadiazine 
1 g. four times a day for six weeks. At this 
time, he was discharged on oral penicillin 
therapy 500,000 units twice daily and was told 
to continue this for six months. All his teeth 
had been removed while in hospital.
A follow-up radiograph of the chest on No­
vember 8, 1960, showed considerable clearing
Fjg- 3b.—Photomicrograph of actinomycotic colonies showing basophilic centres and 
eosinophilic periphery. Colonies are surrounded by polymorphs, histiocytes, plasma cells 
and lymphocytes (Case 10). (H. & E. x 140).
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Fig. 4a Fig. 4b
Fig. 4a.—The left base is obscured by effusion and an infiltrative lesion (Case 11, August 
1956). Fig. 4b.—Chest film taken eight weeks later shows moderate clearing of the left lung (Case 
11, October 1956).
of the consolidated areas with residual fibrosis.
Com m ent— Again, a middle-aged heavy 
smoker presented with a chronic dry cough, 
chest pain and equivocal radiological findings 
on chest radiography. Anaerobic sputum cul­
tures were not done preoperatively. A vigor­
ous attempt should be made in such circum­
stances to obtain sputum.
Case 11.—A 55-year-old man was admitted 
in August 1956 with a history of dry cough 
of several weeks’ duration, pain in the left 
chest for three weeks, anorexia and a 20 lb. 
weight loss. There was no dyspnea. A large 
swelling had appeared on the left chest wall 
in the two weeks before admission. There was 
no known contact with tuberculosis or pre­
vious chest illness.
Examination revealed a large subcutaneous 
swelling on the posterolateral aspect of the 
left chest wall. It had a woody periphery 
with central softening. It was moderately ten­
der and appeared adherent to the ribs poster­
iorly. A diagnosis of tumour o f the left chest 
wall was made. The initial radiograph of the 
chest (Fig. 4a) showed the left base ob­
scured by shadow representing infiltration and 
effusion. In the lateral film an irregular density 
representing an infiltrative lesion with a prob­
able effusion was seen. The radiologist sus­
pected a sarcomatous lesion.
Incision o f the fluctuant area yielded a
very small amount of pus. A biopsy o f the 
tissue was taken and showed actinomycotic 
colonies. Unfortunately, the pus was not cul­
tured anaerobically.
He received penicillin, 4,000,000 units in­
travenously, daily for 15 days, at which time 
he developed an allergic rash. Chlortetracy- 
cline was then given, 1 g. daily. He was 
discharged on September 17, 1956, and chlor- 
tetracycline was continued in the same amount 
until October 19, his last outpatient visit. 
A  chest radiograph of that date (Fig. 4b ) 
shows moderate clearing of the left lung field. 
He has been lost to further follow-up study.
Comment.—This case demonstrates a more 
acute process with symptoms of about six 
weeks’ duration, culminating in an abscess and 
threatening sinus formation. It was mistaken 
clinically and radiologically for tumour.
C ase 12.—A 36-year-old man was admitted 
on May 4, 1951, with a history of intermittent 
left lower chest pain which started in Novem­
ber 1950 and gradually increased in severity 
until January 1951, when pneumonia with 
pleurisy was diagnosed. He was treated ac­
cordingly but repeat chest radiographs showed 
persistence of the left pleural basal shadow. 
On April 28, 1951, thoracentesis yielded a 
small amount o f thick yellow pus. He had a 
persistent cough which was non-productive 
and not particularly bothersome. His teeth
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Fig. 5a Fig. 5b
Fig. 5a.—A chest radiograph taken in January 1951 shows parenchymal infiltration and haz­iness of middle and lower thirds of the left lung field (Case 12). Fig. 5b.—A radiograph dated Octo­ber 13, 1951, shows almost complete resolution (Case 12).
were carious and some were stumps only.
Physical findings were in keeping with a 
left lower lobe pneumonia and pleurisy. His 
temperature on admission was 100.4° F.; leu­
kocyte count 17,650/c.mm.; sedimentation 
rate 95 mm./hr., and hemoglobin 70%.
A specimen of sputum analyzed on April 
30, 1951, showed sulphur granules and a 
Gram-positive branching filamentous organism 
characteristic of Actinomycosis bovis on stained 
smear. Similar findings were reported on a 
smear of material obtained by chest aspira­
tion. Anaerobic cultures of each grew Actino­
myces bovis.
He received a slow-release penicillin intra­
muscularly, 800,000 units every 12 hours for 
48 days, and sulfadiazine 1 g. every four 
hours for a similar period. Postural drainage 
was encouraged. On May 30 his leukocyte 
count was 8400/c.mm.; sedimentation rate 
27 m m./hr., and hemoglobin 85%. Sputum 
smears and anaerobic cultures on June 12 
were negative for actinomyces. Four tooth 
stumps were extracted on June 8. He was 
discharged on June 22, 1951, without cough 
or sputum.
A chest radiograph taken in January 1951 
(Fig. 5a) showed parenchymal infiltration 
and haziness of the middle and lower one- 
third of the left lung field. A follow-up radio­
graph on October 13, 1951, showed almost 
complete resolution (Fig. 5b). He was dis­
charged on a sulfonamide drug, the dosage
and exact agent are unknown. Attempts to 
obtain further roentgenograms have failed, 
but he is known to be well and working at 
his usual occupation.
Comment.—Diagnosis was made in this 
instance after aspiration of the chest; anaerobic 
culture of the sputum and the aspiration ma­
terial confirmed the impression gained from 
the initial examination of the sputum.
C ase 13.—A 54-year-old man was admitted 
on January 20, 1956, with a history of pain 
in the left lower chest of six months’ duration 
and a persistent cough, occasionally blood- 
streaked, for five months. There was a 20 lb. 
weight loss in the same period. The provision­
al diagnosis on admission was bronchogenic 
carcinoma.
In July 1955, he had been admitted else­
where for similar symptoms and was treated 
for pneumonia over a 30-day hospital period. 
His treatment at this time consisted of two 
doses of procaine penicillin, which was then 
discontinued. Later he was given tetracycline 
250 mg. four times a day from August 13 to 
August 19, when it was discontinued also. 
The chest radiographs of that time are not 
available, but a report dated August 25, 1955, 
stated “two areas of density, a large one close 
to the hilus, and a small one above the dia­
phragm on the left side. These densities are 
now smaller than when first seen”. The final 
report dated September 7, 1955, stated that
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the densities in the lower left lung fields were 
considerably smaller, but the costophrenic 
angle remained obscured. He was discharged 
on September 10, 1955. During his hospital 
stay his cough had improved but the pain had 
persisted, and gradually increased in severity 
after his discharge. The chest pain was aggra­
vated by breathing and coughing. By October, 
he noticed the appearance of a soft tender 
swelling over the right shoulder blade, gradu­
ally increasing in size. By December, a second 
diffuse tender swelling had appeared over the 
left anterior chest wall.
This man had been a mental patient for 
years. While in a mental hospital in 1950, 
chest radiographs suggested the presence of 
tuberculosis. A single sputum smear dated 
October 17, 1950, reported tubercle bacilli 
occasionally present. All subsequent smears 
were negative. He received no antituberculous 
therapy. A chest radiograph report of June 7, 
1951, states “dense fibrous scar right apex; 
several soft rounded areas of increased density 
in the first three interspaces on the left may 
represent reactivation of disease”. He escaped 
from the mental institution in November 1951, 
and was officially discharged December 1951.
On admission he was lethargic but not in 
acute distress. The left chest had reduced ex­
pansion and the diaphragm appeared fixed; 
signs of consolidation over the left lower chest 
were present; there was a diffuse, firm, warm, 
tender and non-fluctuant swelling overlying 
the sixth to the ninth costal cartilages anterior­
ly. A second mass was present over the right 
scapula below the spine, which had a woody 
feel to palpation.
Chest radiographs on admission showed 
streaking of the right apex suggestive of tuber­
culosis; three discrete circumscribed densities 
were present on the left side in the intraclav- 
icular area and overlying the anterior upper 
border of the third rib. Parenchymal infiltra­
tion was present at the left base and a pleural 
effusion was evident in the left costophrenic 
angle. The densities were suggestive of meta­
static malignancy. His temperature on admis­
sion was 99° F .; the leukocyte count was 
13,400/c.mm., and the sedimentation rate 
82 mm./hr.
On Januuary 31, 1956, the abscess over the 
right scapula was opened and 30 ml. of grey­
ish-yellow pus was evacuated. Direct smear 
was reported as showing actinomyces, and 
anaerobic cultures of sputum and abscess ma­
terial were negative for tubercle bacilli. Aero­
bic sputum cultures grew normal flora.
The patient had a peridontal infection. 
Radiographs of his teeth revealed an apical 
abscess of the right lower molar.
On February 3 he was treated with intra­
muscular penicillin 300,000 units every four 
hours, and sulfadiazine 1 g. every six hours. 
This was changed to a slow-release penicillin 
400,000 units four times a day on March 6, 
and to 400,000 units twice a day on April 13. 
On this therapy both masses gradually sub­
sided and at his discharge on April 20  the 
masses had disappeared, and so did the cough 
and pain. He continued to receive oral peni­
cillin 500,000 units three times a day and 
sulfadiazine 1 g. four times a day as an out­
patient until October 8, 1956, when therapy 
was discontinued.
Chest radiographs at the time of his dis­
charge showed some resolution of the rounded 
densities, otherwise there was no change. A 
film dated February 27, 1957, was reported as 
showing persistence of fibrotic changes in 
both apices and of the “pseudo-tumorous” 
densities.
A verbal report from his daughter in Janu­
ary 1961 indicates that the patient has re­
mained free from chest symptoms, and though 
a recent radiograph shows persisting fibrosis, 
he works full-time as a logger.
Com m ent.—In  this patient the actinomy­
cosis mimicked tuberculosis aided by a single 
smear of sp turn, positive for acid-fast bacilli. 
This finding was never confirmed in subse­
quent smears, and he received no therapy for 
his suspected tuberculosis. It is therefore doubt­
ful that tuberculosis ever existed in this case. 
When actinomycosis was finally diagnosed, 
symptoms of pain, cough, anorexia and weight 
loss disappeared on appropriate therapy.
CUa*. 14.—A 42-year-old woman was ad­
mitted to hospital on October 1, 1954, with 
complaints of cough and chest pain of three 
months’ duration, and intermittent hemoptysis 
of slight amount of two months’ duration.
Her temperature on admission was 100° F ., 
and fell to normal in two days with treatment 
by antibiotics.
Thoracotomy on October 8 revealed dense 
adhesions of the left upper lobe to the chest 
wall and a large firm mass in this area. A 
frozen section was reported as carcinoma. The 
hilum was free and only a few discrete nodes 
were palpable. Left pneumonectomy was 
done.
Subsequent surgical pathology reports de­
scribed the presence of a large mass, measur­
ing 8.5 cm. x 5 cm., in the anterior portion 
of the left upper lobe periphery with numer­
ous enlarged lymph nodes in the hilus. On 
section the mass presented a solid surface in 
which focal areas of necrosis were present 
and the appearance varied from dense homo-
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geneous white to yellowish-pink. Section of 
lymph nodes presented pultaceous-appearing 
cut surfaces.
Microscopically, multiple sections revealed 
a granulomatous process with suppuration and 
typical sulphur granules of actinomycosis. All 
lymph nodes examined showed inflammatory 
hyperplasia only.
Comment.—Preoperative anaerobic sputum 
cultures for actinomycosis might have been 
positive had they been done, and would have 
been strong presumptive evidence of the 
underlying condition. In view of the frozen 
section report of carcinoma it is difficult to 
see what alternative the surgeon had to the 
course he followed. The case graphically illus­
trates how closely actinomycosis can mimic 
carcinoma.
D iscussion
H istorical Note.—Though clinical descrip­
tions of chronic infective diseases compat­
ible with a diagnosis of actinomycotic in­
fection had appeared in the early 
literature, it was not until 1870 that the 
characteristic organized structures were 
first observed by Hahn in the wooden- 
tongue disease of cattle. Other specimens 
of these tongues were sent to Bollinger,1 
who in 1877 confirmed the presence of 
the organism, and asked his colleague 
Harz,2 a botanist, for help in examination 
and identification. The latter suggested the 
name “actino-myees” or “ray-fungus” for 
the organism, but did not culture it. The 
following year Israel3 described a similar 
disease in man, and Ponfick,4 in 1879, sug­
gested that these diseases were caused by 
the same organism. In 1891 Wolff and 
Israel5 isolated the organism from human 
cases by anaerobic culture. In the same 
year Bostroem6 also isolated an aerobic 
actinomycete, but it is generally considered 
now that his organism was a contaminant, 
and that disease in both man and animals is 
solely caused by the microaerophilic actino­
mycete, A ctinom yces bovis, or as it is 
sometimes more properly called, A ctino­
m yces israelii, for not only was the causa­
tive organism first cultured by Israel, but 
also the first comprehensive clinical report 
was given by him in 18867 and was based 
on 38 cases.
Bostroem’s aerobic organism, which is 
now termed A ctinom yces graniinis is a 
common saprophyte occurring in the soil 
and on grain and does not give rise to 
infection.
Site, Sex and O ccupational Distribution. 
—In his classic monograph in 1938, Cope8 
divided the disease into three main clinical 
categories: cervicofacial, thoracic and ab­
dominal actinomycosis. In his review of 
more than 1300 cases, 56% were cervico­
facial, 22% abdominal, and 15% were 
thoracic. The central nervous system,9 skin, 
bone,10 liver, and genitourinary tract are 
occasionally involved primarily. These 
areas may also become involved when one 
of the three primary types becomes dis­
seminated.
The disease occurs more frequently in 
men than in women. Of 90 cases of cervico­
facial actinomycosis studied by Glahn11 
in one hospital in Copenhagen, 78% were 
male and 22% were female.
In the series of 14 cases being presented, 
10 were men and 4 were women.
There is no proved relationship to any 
particular occupation. In this series, the pa­
tients ranged from professional people to 
those in the outpatient department with 
no fixed addresses or occupations.
Pathogenesis.—It was Bostroem, in 1891, 
who evolved the “grass-chewing” theory 
that actinomycosis was an aerobe and 
gained entrance to the oral cavity from 
grasses and vegetables. The controversy 
has been settled definitely in favour of 
Israel’s endogenous theory. In all infective 
cases the fungus has required anaerobic 
culture. A ctinom yces bovis  has never been 
cultured from any source in nature, and is 
unable to live outside the body.
The grass theory was given as the evi­
dence to support the higher incidence of 
the infection among farmers. The infection 
rate in farmers is no higher than among 
urban dwellers today, and poor dental hy­
giene seems to be the common factor.
In a large percentage of cases it can be 
shown that some local trauma or infection 
about the oral cavity was present before 
or during clinically manifested disease.
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Thus, in three cases in this series, infec­
tion followed shortly after tooth extraction; 
in six cases, oral hygiene and teeth were 
poor; one case was preceded by a mild 
sore throat and in another, no oral path­
ology was found. The condition of the 
mouth and teeth was unrecorded in three 
cases.
Actinomyces bovis is a normal habitant 
of the oral cavity as a saprophyte and it is 
probable that infection starts from endo­
genous sources such as tonsillar crypts, 
carious teeth, or a peridontal infection.
Pathology.— The etiological agent is Ac­
tinomyces bovis, a Gram-positive faculta­
tive anaerobic actinomycete. It produces a 
chronic granulomatous infection with a 
strong tendency to suppurate. Following 
suppuration it is further characterized by 
its facility to produce multiple cutaneous- 
fistulas. Unlike other inflammations, actino­
mycosis does not become walled off by 
natural tissue barriers for any length of 
time. In its progression it leaves con­
siderable tissue destruction, may perforate 
through bones, organs and body cavities, 
and produce extensive fibrosis. In the late 
stages of the disease, blood-borne dissem­
ination may occur.
In infected tissues, abscesses are formed 
surrounded by intense fibrous tissue re­
action. Furthermore, within the protective 
confines of the fibrous wall, the organism 
characteristically forms dense clusters. As 
these coalesce, they produce yellow or 
grey-white particles, the characteristic 
“sulphur granule”. It is this tendency to 
form densely clumped colonies behind a 
barrier of fibrosis which dictates the prin­
ciples of antibiotic treatment. First of all, 
in order to effect penetration of fibrosis and 
clusters, therapy must be intense initially, 
and secondly, must include a long-term 
component to prevent relapse. Holm,12 in 
1948, and Garrod,13 in 1952, gave labora­
tory proof of the necessity for high concen­
trations of penicillin to inhibit the growth 
of actinomycetes in the centre of compact 
colonies.
It is generally agreed that only the an­
aerobic forms are pathogenic for man. 
Erikson14 distinguished the human form 
culturally and on biochemical grounds
from the bovine form. Of the first, she 
reported 15 strains of the actinomycete, 
and six of the cattle variety. She chose 
to distinguish them by recommending the 
original name Actinomyces israelii for the 
human variety, and Actinomyces bovis for 
the type found in cattle. Culturally, the 
human form produced rough cauliflower­
like colonies on agar, and ball-like masses 
in broth, and these were distinguished as 
the “rough” type. The bovine forms pro­
duced smooth colonies on agar, and diffuse 
growtli in broth; all were anaerobic. Also, 
Erikson found that the human form, Actino­
myces israelii, fermented sugars more 
actively than Actinomyces bovis; the for­
mer produced mycelia in colonies which 
Actinomyces bovis did not, and were anti­
genic which Actinomyces bovis was not.
Thompson15 attempted to test Erikson’s 
findings of the existence of two types of 
actinomyces. He, too, found that human 
strains produced rough-type colonies and 
all bovine forms produced smooth colonies 
except one, which appeared in all respects 
indistinguishable from the human form. He 
concluded in favour of Erikson’s work that 
there were indeed two distinct strains, but 
on the basis of the single exception, stated 
that some bovine infections can be caused 
by the human strain. Conversely, on the 
work of Holm and Lentze, who found 
atypical strains in some human infections 
which grew smooth colonies, he concluded 
that a small number of human infections 
may be due to Actinomyces bovis. The two 
types may be variants of the same organ­
ism.
Concomitantly with actinomycotic in­
fections, there occurs a minute Gram­
negative aerobic coccobacillus called Bacil­
lus actinomycetum comitans by Klinger16 
in 1912. It is found only in cases of actino­
mycosis, and is usually always present in 
thoracic lesions. A satisfactory explanation 
of the significance of this organism has not 
been forthcoming. Holm17 and Glahn11 be­
lieve the infection to be produced by Ac­
tinomyces israelii and associated organisms 
acting synergistically. Trauma or locally 
reduced resistance are probable prerequis­
ites for the growth of actinomycosis along 
with associated synergistic aerobes which 
lower oxygen tension.
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In hematoxylin and eosin stains, the fila­
ments take the hematoxylin stain, and the 
sheaths or clubs, if present, take the eosin 
stain. When granules from sputum or pus 
are crushed between slides and Gram- 
stained, there are seen Gram-positive 
branching filaments, short diphtheroid 
forms and coccoid elements.
Pulmonary infection may originate by in­
halation, swallowing and penetration 
through the esophagus, by extension down 
tissue planes of the neck and into the 
mediastinum, or by retroperitoneal exten­
sion from below the diaphragm in abdom­
inal actinomycosis.
Similarly, abdominal infections probably 
start by the escape of swallowed actino- 
myces through breaches of the alimentary 
canal wall into the peritoneal cavity, as has 
been described, for example, after perfor­
ated duodenal ulcer18 or appendicitis. In 
other cases the fungus may lodge in ulcer­
ated areas of the bowel, forming chronic 
abscesses which eventually rupture and fol­
low the paths of least resistance.
Reports of man-to-man or animal-to-man 
transmission are negligible. It is an endo­
genous infection. It has also proved diffi­
cult to infect laboratory animals with gran­
ules directly from lesions or with pure cul­
tures.
The pathogenesis of actinomycosis is not 
thoroughly understood. While in a large 
percentage of cases clinical infection of the 
cervicofacial area and thorax is associated 
with findings of poor dental hygiene, it is, 
for example, difficult to offer a plausible 
explanation of an anaerobe producing an 
infection of the skin of the neck ( Case 8).
Actinomycosis does not involve lymph 
nodes; regional lymph nodes, whenever ex­
amined in this series, showed hyperplastic 
changes of chronic inflammation only. This 
is in keeping with similar reports in the 
literature.
Differential Diagnosis.—It is often im­
possible to differentiate the actinomycotic 
reaction in the lung from tuberculosis or 
from carcinoma by the chest radiograph. 
Five of the cases in this series point out 
the difficulties encountered, particularly 
Case 14. Similarly, other reports emphasize 
the difficulty of differentiation from carci­
noma.18 Warthin and Bushueff20 direct 
attention to the similarity between a dense 
hilar actinomycotic lesion flaring out into 
the surrounding lung parenchyma and a 
bronchial neoplasm. A good illustration of 
this is afforded by the admission chest 
radiograph of Case 10 (Fig. 3a). Wingo 
and Williams21 report a case in which 
proved tuberculosis was treated for eight 
months with gradual response. Relapse 
occurred when the streptomycin dosage 
was reduced. Rapid deterioration occurred 
despite intensive therapy with antituber­
culous agents. Appropriate sputum cultures 
were negative for acid-fast bacilli and for 
fungi. With continuing deterioration, lung 
biopsy was considered mandatory and re­
vealed actinomycotic granules and myce- 
lia. Response was dramatic to penicillin 
and sulfadiazine, 1,000,000 units and 6 g. 
daily respectively, for a total of eight 
months. Concomitant actinomycotic infec­
tion had been suppressed during the high 
streptomycin therapy, but became active 
when the dosage was decreased.
Problems of diagnosis have necessitated 
thoracotomy, resection, or biopsy with or 
without resection in many cases. In this 
regard a strong plea has been entered by 
various authors for the exploratory thorac­
otomy as a diagnostic procedure when all 
other measures have failed to establish a 
clinical diagnosis.22 However, in regard to 
such problems it is suggested that actino­
mycosis should be always considered in the 
differential diagnosis, and that, as part of 
the preoperative investigation, anaerobic 
cultures of sputum or chest aspiration ma­
terial should be taken. In Case 12 where 
these procedures were carried out, a diag­
nosis of actinomycosis was made, response 
to therapy was as expected, and surgery 
was avoided.
Unfortunately, as Kay23 has shown in 
about a quarter of his cases, Actinomyces 
bovis is a common organism found both in 
sputum and in bronchoscopic aspirations in 
patients with chronic bronchopulmonary 
infections. Unless prompt response occurs 
to therapy, thoracotomy should not be de­
layed. If the fungus has been isolated from 
sputum, dissemination does not appear to 
occur if necessary surgery is carried out 
for other disease.
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Animal inoculation, skin tests, and sero­
logical procedures are not useful in diag­
nosis.
Preoperative diagnostic laboratory aids 
include direct smear of sputum, biopsy 
material, or pus obtained from sinus tracts 
or abscess cavities. Gram-staining is done 
and sulphur granules are looked for; if 
none are found, the demonstration of 
branching rods and filaments is suggestive. 
If pus material is placed in water the 
heavier sulphur granules will sink to the 
bottom of the container and are thus easily 
isolated. Final proof comes from the pro­
duction of the fungus by anaerobic cul­
ture.
Treatm ent— Peabody and Seabury,24 in 
an extensive review of the literature, give 
a chronological chart of treatment. Radia­
tion, potassium iodide, copper sulphate, 
autogenous vaccines and thymol have all 
been employed. These achieved variable 
success in the more benign cervicofacial 
form, but, before 1938, cases of thoracic and 
abdominal actinomycosis carried a grave 
prognosis. Sulfonamides were first used in 
1938 but several investigators reported dis­
appointing results even with these. Keeney, 
Ajello and Lankford25 reported the inhib­
itory effect of sulfonamides as unimpres­
sive, and concluded that cures should not 
always be expected with sulfonamides.
Abrahams and Miller26 concluded from 
their in vitro investigations that sensitivity 
of Actinomyces bovis to the sulfonamides 
was insufficient to justify their clinical use. 
Sulfonamides remained the drug of choice, 
however, until the advent of penicillin.
Penicillin was first reported to be effec­
tive in vitro against Actinomyces bovis in 
1941 by the original Oxford investigators.27 
Eventually the most successful treatment 
plan has been found to be high initial daily 
dosage over many weeks while in hospital 
followed by continued therapy for perhaps 
several months, as required, for complete 
resolution. The report of Sanford and 
Barnes28 in 1949 established convincingly 
the necessity for the regimen of massive 
therapy.
In an average case, Peabody and Sea­
bury24 use 1,000,000 to 6,000,000 units of 
penicillin daily for a minimum of six to
eight weeks and up to 12,000,000 units 
daily for severe cases. One of our cases re­
ceived up to 40,000,000 units intravenously 
daily for six weeks (Case 9). This would 
appear to be an exorbitant dosage when 
compared with the patient in Case 12 who 
received only 1,600,000 units of slow- 
release penicillin intramuscularly daily for 
48 days while in hospital and has remained 
healthy to the present.
Initial intravenous therapy would ap­
pear to be the route of choice to establish 
rapid high blood levels. The limiting fac­
tors to the continuation of this route are 
the intolerance of the patient to the pro­
cedure over many weeks, and the inability 
to find adequate veins. Intramuscular ther­
apy may be used while in hospital, but is 
limited again by patient intolerance over a 
long period. Outpatients may be treated 
with oral penicillin for the long-term com­
ponent of the regimen.
In the occasional case where penicillin 
fails to cure or where allergy is a problem 
(Case 11), the broad spectrum antibiotics 
have proved effective, either alone or in 
combination with one another. Successful 
treatment with chlortetracycline,28'31 oxy- 
tetracycline,32 tetracycline,33 chloramphen­
icol,34 streptomycin,33 erythromycin,36 stil- 
bamidine,37 and isoniazid,38 have been 
reported. Drawbacks to the use of broad 
spectrum antibiotics are those of side 
effects and cost, especially when the neces­
sary long-term therapy is taken into con­
sideration.
Penicillin remains the drug of choice. 
For cervicofacial infections, intramuscular 
penicillin 1,000,000 units daily until all 
induration has subsided would appear to 
be adequate therapy. Oral penicillin may 
be substituted where intramuscular peni­
cillin is not tolerated or administration be­
comes inconvenient. For thoracic actino­
mycosis, penicillin should be given 
intravenously at least for the first four 
weeks, and the dose should be between 
five and 10 million units. It is doubtful if 
higher doses than these achieve any better 
results. Therapy should be continued with 
this dosage for six to eight weeks, or until 
the radiographs of the chest show resolu­
tion. Patients can usually leave the hospital 
by this time and continue as an outpatient
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on oral penicillin of 500,000 to 1,000,000 
units daily for three months. Recheck chest 
radiographs should be made every six 
weeks following discharge until antibiotics 
are discontinued. Patients must be followed 
closely for any symptoms suggestive of re­
lapse.
Incision and drainage of abscess cavities 
is necessary when fluctuation is obvious. 
In the stage of woody induration and 
cellulitis seen in the cervicofacial form, 
attempts at aspiration for pus is worth­
while to establish diagnosis but incision is 
not necessary. Very small amounts of pus 
are occasionally present in these hard 
masses. This stage responds well to anti­
biotics alone. Needle biopsy should be at­
tempted.
Wide surgical excision of dense Abiotic 
areas of the lung, under cover of massive 
penicillin administration, has been em­
ployed.39 While radical excision of exten­
sive areas of fibrosis and atelectasis or 
residual actinomycotic foci and abscesses is 
occasionally necessary, its routine applica­
tion in the average case does not seem 
justified. None of the thoracic patients in 
this series underwent further elective surg­
ery once the diagnosis of actinomycosis 
was made.
Sum m ary
Fourteen cases of cervicofacial and thor­
acic actinomycosis occurring in the Van­
couver area over the past 10 years have 
been reviewed. An attempt has been made 
to emphasize the importance of keeping 
this condition in mind in the differential 
diagnosis of a mass in the mandibular 
region and in thoracic lesions. The simi­
larity of radiological findings of thoracic 
actinomycosis and tuberculosis or neo­
plasm has been illustrated by case reports 
and chest radiographs. Whenever possible 
sputum, pus or biopsy material should be 
cultured under anaerobic conditions. Par­
ticularly in thoracic cases, if cultures are 
positive, the lesion should be considered 
to be caused by actinomycosis until proved 
otherwise and an intensive course of peni­
cillin instituted.
Cervicofacial actinomycosis is the more 
benign form. It may assume an acute pain­
ful course rapidly producing a fluctuant
or a chronic non-tender abscess, the latter 
remaining as a hard induration for weeks 
and months. Diagnosis is extremely difficult 
while the infection remains in the woody, 
indurated, closed state. Aspiration of pus 
or needle biopsy at this stage may be 
attempted and anaerobic cultures done.
A large percentage of cases in any series 
are associated with poor oral hygiene, re­
cent tooth extractions, or other local trau­
ma. Significantly, however, isolated cases 
occur in which no evidence of these condi­
tions exist. Actinomycosis of the skin fur­
ther frustrates full understanding of the 
pathogenicity of this disease.
Actinomycosis is a mixed infection; while 
the actinomycete is highly susceptible to 
penicillin itself, high doses of penicillin are 
required to penetrate the dense colonies 
surrounded by fibrosis. Actinomycosis does 
not involve lymph nodes.
The authors are indebted to their colleagues, 
who have allowed them to make use of case 
material and in many instances have gone to 
considerable trouble to arrange for radiographs 
and follow-up examination.
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R esu m e
L ’actinomycose n’est peut-etre pas une maladie 
aussi rare qu’on est porte a le croire; il n’est pas 
impossible qu’avec l’usage courant d’antibiotiques 
dans les infections orales, sans culture anaerobie 
la plupart du temps, plusieurs cas passent in- 
apergus. Les auteurs de cette communication 
rapportent une serie de 14 malades (10  homines 
et quatre femmes) atteints d’actinomycose cervico- 
faciale (sept cas), thoracique (six cas) et cutanee 
(un cas), provenant de la region de Vancouver 
depuis les 10 demieres annees.
II importe de penser a cette lesion dans le 
diagnostic differentiel des masses de la region 
mandibulaire et des atteintes thoraciques. Dans 
plusieurs cas, I'actinomycose pulmonaire offre une 
image radiologique qui ressemble, a s’y meprendre, 
a eelle de la tuberculose ou des neoplasmes. II 
est maintenant accepte que seule la forme anae­
robie est pathogene chez l’homme; il faut done 
si possible cultiver les expectorations, le pus ou 
le materiel preleve a la biopsie en milieu anae­
robie. En presence de culture positive, toute 
lesion pulmonaire doit etre consideree d’etiologie 
actinomycosique jusqu’a preuve oontraire et sou- 
mise a une penicillinotherapie intense. L’atteinte 
cervico-faciale est plus benigne. Elle peut revetir 
une forme aigue et douloureuse menant rapide- 
ment a la formation d’abces fluctuants; elle peut 
aussi se presenter sous l’aspect d’une masse chro- 
nique et indolore, persistant pendant des semaines 
ou des mois, manifestee par des indurations 
ligneuses. Le diagnostic s’avere alors extremement 
difficile et souvent l’on ne peut y arriver sans 
avoir recourse a la ponction-biopsie et la culture 
du pus ou du tissu preleve.
Plusieurs cas rapportes dans cette serie sont 
attribuables a une mauvadse hygiene orale, a des 
extractions dentaires recentes ou a d’autres trau-
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matismes locaux. Cependant on releve certains cas 
on ces antecedents sont absents. L ’actinomycose 
de la peau ajoute aux problemes encore insolubles 
que pose la pathogenese de cette affection. La 
description princeps de l’actinomycose des bestiaux 
fut donnee par Hahn en 1870. Israel en fit la 
description chez l’homme en 1878. La theorie sur 
letiopathogene.se voulant que la maladie fut trans- 
mise par le machement de la tige des vegetaux 
fut invoquee dans le passe pour expliquer la 
pretendue frequence de la maladie chez les agri- 
culteurs. On Fa abandonnee depuis qu’il a ete 
prouve que Faetinomycose se retrouve aussi sou- 
vent dans la population urbicole qu’agricole.
L’actinomyco'se est une infection mixte qui 
comporte en plus des elements mycosiques un 
petit cocco-bacille aerobie Gram negatif nomine 
le Bacillus actinomycetum comitans. On suppose 
qu’il existe une certaine synergie entre ces deux 
microorganismes qui contribue a perpetuer l’infec- 
tion. Bien que Factinomyeete soit tres sensible a 
Faction de la penicilline, la penetration des colonies 
denses incluses dans une coque fibrosee exige 
de hautes doses d’antibiotique. Les antibiotiques 
a large spectre agissent aussi dans cette infection. 
L’actinomycose n’interesse pas les ganglions 
lymphatiques.
A STATISTICAL REVIEW  OF FRACTURES OF THE CALCANEUS"
C. R. SALSBURY, M.D., F.R.C.S.(Eng.) & [C ],f Vancouver, B.C.
T h is  study is based wholly on the files of 
the Workmen’s Compensation Board of 
British Columbia. A review of this nature 
offers several advantages; the number of 
cases is greater than is likely to be found 
in the practice of any one physician; it in­
cludes the work of every orthopedic 
surgeon in the province in the periods 
1944-45, 1949-50 and 1955-56 and of many 
general surgeons and general practitioners, 
but contains no case that had been under 
the care of the reviewer.
One of the Objects was the study of 
talocalcaneal arthrodesis with particular 
attention to the frequency with which this 
procedure had been performed and the 
time interval between accident and opera­
tion. It was also desirable to check the 
reality of apparent changing trends in 
treatment and to assess any improvement 
in end results which might be ascribed to 
such changes.
Three separate two-year groups were 
studied, one as long ago as reliable cross­
indexing would permit, one as recent as 
would allow adequate follow-up study and
"Presented in part at the Annual Meeting of the 
B.C. Surgical Society, Harrison Hot Springs, B.C., 
May 1960.
fChief Clinical Medical Officer, Workmen’s Com­
pensation Board of British Columbia, 707 West 
37th Avenue, Vancouver, B.C.
one intermediate group. Some files did not 
contain sufficient information to be useful 
and those claims in which the fracture of 
the calcaneus was the lesser injury were 
generally disregarded. Three hundred and 
thirty-three fractures were finally accepted 
as wholly or almost wholly acceptable for 
statistical analysis. The fact that several 
claims were used for some calculations but 
not for others will explain the slight dis­
crepancies in some of the figures pre­
sented.
Some general statistics are shown in 
Table I.
TA BLE I.
Nature o f accident
Fell or jumped.................................................  77.8%
Crushing............................................................  13.2%
Twists....................................................................  8 .9%
Side involved (falls or jum ps only)
Right..................................................................  42.2%
L eft.....................................................................  45.7%
Bilateral.............................................................  12.1%
(% of patients, not fractures).
C la ssific a t io n
The classification used is that of Watson- 
Jones.1 In general, his criteria of identifica­
tion have been used.
Fractures of the calcaneous not involving 
the subtalar joints:
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TABLE II.— T y p e s  o f  F ra c tu re
1 2 3 4 ^ 6 7
22.4% 0.83% 1.3% 6.6%  12.3% 0.83%  43.7%  3.3%  8.6%
Type 8—see text.
?—indicates that insufficient information was obtained to classify the fractures.
1. Vertical fracture of the tuberosity.
2. Horizontal fracture of the tuberosity.
3. Fracture of the sustentaculum tali.
4. Fracture of the anterior end of the 
calcaneus.
Fractures of the calcaneus involving the 
subtalar joint:
5. Fracture adjacent to but not entering 
the subtalar joint.
6. Fracture with displacement of the 
lateral part of the subtalar joint.
7. Fracture with central crushing of the 
whole subtalar joint.
The relative frequency of the different 
types is shown in Table II. Only two 
types will be described further at this 
stage.
Tijpe 4.—'This includes only relatively 
minor fractures of the anterior end of the 
calcaneus; the major fractures with in­
volvement and distortion of the calcaneo­
cuboid joint are included under Type 7. 
Most of the descriptions suggested that a 
small triangular fragment was broken 
away from the dorsal border of the sur­
face of the calcaneus which articulates 
with the cuboid. In several, the fragment 
was described as corticated and probably 
represented either old fracture or a “cal­
caneus secondarius”. Some were obviously 
new fractures, as subsequent examination 
indicated that union had taken place. Only 
those treated as new fractures have been 
included in this study.
Type 8 —At the beginning of the study, 
the frequency or the interesting features of 
this group were not appreciated and it is 
probable that some of the earlier cases 
were recorded as “unclassified”. They were 
characteristically described in most cases as 
either “avulsion” or “flake” fractures and 
appeared near the anterior end of the cal­
caneus and nearly always on the lateral 
side. It is difficult to account for them ana­
tomically, as no major ligament is attached 
to the bone in this area and there is no 
muscle insertion. Some fractures may rep­
resent a true buckling of the cortex from 
compression stresses. The peroneal tubercle 
(trochlear process) is occasionally devel­
oped as a separate and ununited epiphy­
sis, or in some cases may be fractured by 
a sudden strain on the peroneal tendons 
which curve about its posteroinferior por­
tion. It is difficult to believe that the cap­
sule of the talocalcaneal joint or of the 
calcaneocuboid joint is sufficiently strong 
or is under sufficient tension to avulse a 
portion of its bony attachment. Neverthe­
less, these fractures were described only 
after a twisting injury and were noted in 
12 of 27 such injuries. This incidence sug­
gests that it is a specific injury. The frac­
tures appeared to be relatively innocuous.
T im e -L oss C o m pen sa tio n  P aid
There was a progressive decrease in the 
time-loss over the period studied, more 
marked between the first and second than 
between the second and third groups. 
Type 7 fractures showed a longer average 
time-loss in all three groups but a similar 
decrease.
TABLE III.—F rac tu res  o f  t h e  C a l c a n e u s
Time-loss in days—  Time-loss in days
all types type 7
1944-45.....................  204 1944-45..................... 363
1949-50.....................  171 1949-50..................... 282
1955-56.....................  170 1955-56 ..................... 257
Overall average.. . . 176 Overall average. . . 281
H o spita liz a tio n
This includes preliminary hospitalization 
only. Claims in which the complaints were 
extensive soft tissue injury, complicating 
major fractures or bilateral fractures, with 
increased hospitalization due to the work­
man’s inability to get about on crutches 
were omitted from the study. Hospital ad-
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TA BLE IV.—H o spita liz a tio n
1944-45 ............................................................ 8 .7  days
1949-50............................................. 7 7 “
1955-56...........................................................  4 .5  “
Overall average............................................  6 .3  “
missions for subsequent treatment such as 
arthrodesis were also excluded.
T ype  7
The remainder Of this paper deals only 
with Type 7 fractures. Many of these in­
clude also the calcaneocuboid joint. In the 
material at my disposal it did not appear 
possible to satisfactorily separate this group 
further.
Reduction
It has been apparent for many years that 
there was a trend away from manipulative 
reduction of these fractures. We were sur­
prised to find that this trend has appar­
ently been arrested. In 1944-45, 68% of 
the fractures were manipulated; in 1949- 
50, 46% ; and in 1955-56, 45%.
TA BLE V.— I n flu en c e  o f  R ed u ctio n
No manipulation or 
manipulation without 
improvement o f position 
Time-loss in days
Manipulation with 
improvement o f 
position
Time-loss in days
1944-45.................... 256 1944-45.................... 320
1949-50.................... 229 1949-50.................... 358
1955-56.................... 241 1955-56.................... 248
Overall average.. . . 238 Overall average. . . 297
Residual disability (%)* Residual disability (%)
1944-45.................... 4 .9 1944-45.................... 7 .8
1949-50.................... 5.9 1949-50.................... 7 .4
1955-56.................... 5.3 1955-56.................... 4 .4
Overall average.. . . 5.5 Overall average. . . 5 .7
*The figures given under the heading “Residual 
disability (% )” represent the calculated average of 
“total disability” for the particular group under 
discussion. It does not indicate the average of dis­
ability assessed in those cases with compensable 
disability, but the average of all cases including 
those with no demonstrable residual disability.
Of first interest in this part of the study 
was the assessment of improvement of posi­
tion of the fractures. Since this is clearly 
the purpose of manipulation, it seemed an 
obvious criterion for the assessment of the 
value of the procedure. A very high pro­
portion of the records did not indicate 
whether or not the position was changed 
by manipulation. These cases were disre­
garded. Our comparison was between 
those in which there was no manipulation 
or a specific report that the position was 
unchanged and, on the other hand, those 
cases in which there was a definite state­
ment, after postmanipulation radiographic 
examination, that the position was im­
proved.
These tables show that in each of the 
three two-year groups the time-loss was 
greater in those cases shown to have an 
improvement of the position of the frac­
ture. This increase was particularly striking 
in the 1949-50 series and small in the 1955- 
56 series.
A comparison of the residual disability 
showed it to be greater in those cases with 
improvement of position in the first two 
groups but slightly improved in 1955-56, 
with an overall average in favour of those 
without manipulation or without improve­
ment of position. A possible explanation of 
the better results in 1955-56 will be offered.
Methods of Manipulation
In an attempt to explain this apparently 
deleterious effect Of improvement of posi­
tion, the material was reviewed according 
to the nature of manipulation. The results 
are shown in Table VI.
Time-loss was least in those cases receiv­
ing manual manipulation only. Reduction 
by mallet or clamp (or both) gave slightly 
better results than found in those cases 
with no manipulation. The worst results 
were those following reduction by pins or 
wires (with or without other methods) and 
the difference was of a striking degree.
When the figures for residual disability 
were found to be grouped in exactly the 
same order, the findings seemed to be 
definitely significant.
TABLE V I .- -In fl u e n c e  o f  M anipulation
Time-loss Residual
in  days disability (% )
Manual only .. . . ...............  243 4 .7
Mallet or clamp. ............... 310 5 .7
No manipulation ...............  312 5 .9
Pins...................... ...............  359 7.1
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The end results will be influenced by the 
severity of the original injury. There is 
no way in which this factor can be elimin­
ated, but it is safe to assume that it will 
be at least partially compensated for, be­
cause the different surgeons caring foir 
these cases cannot have had exactly the 
same criteria for the choice of one or other 
method. Moreover, it seems reasonable to 
assume that many of the simplest frac­
tures must be those in which no manipu­
lation was carried out and this is not the 
group with the best result.
With the finger of suspicion pointing 
directly at reduction by pins or wires, and 
bearing in mind the better results in the 
1955-56 series, the methods of manipula­
tion were reviewed to see if any relation­
ship existed. The results are shown in 
Table VII.
TABLE VII.— M e th o d s  o r  M a n ip u l a t io n
No
Manual Mallet manipula-
only or clamp lion Pins
% % % %
1944-45.. .. . 27.3 13.6 31.8 27.3
1949-50.. . . . 18.7 2.1 54.2 25.0
1955-56.. . . 18.9 18.9 55.4 6.7
It is noted that pins or wires were used 
in 6.7% of the 1955-56 group, 25% of the 
1949-50 group, and 27% of the 1944-45 
group. It would seem that the guilt of pin 
reduction is surely proved to the satisfac­
tion of any juiy.
If, as I am convinced, the bad results 
following reduction by pins or wires are 
not due to case selection, some other ex­
planation must be found. The cause would 
seem to lie in the greater degree of trauma 
inflicted on the talocalcaneal joint by the 
more forcible manipulations possible by 
this method. When one considers the high 
incidence of knee disability after skeletal 
traction by a wire through the tibial tuber­
osity, this explanation would appear rea­
sonable.
Influence of Immobilization
During the years 1944-45, all these frac­
tures of the calcaneus were immobilized. 
In 1949-50, 82.5% were immobilized and
17.5% not immobilized. In 1955-56 the 
corresponding figures were 71.8% immobil­
ized and 28.2% not immobilized. The re­
sults are shown in Table VIII.
TABLE VIII.
Immobilization in 
Year groups
plaster of Paris
Time-loss 
in days
Not
immobilized 
Time-loss 
in days
1944-45................ ............... 255 Not
applicable
1949-50................ ..............  265 204
1955-56................ ..............  223 271
Overall average.. ..............  242 240
Residual Residual
Year groups disability (% ) disability (% )
1944-45................ ..............  5 .4 Not
applicable
1949-50................ ............... 5 .9 5 .6
1955-56................ ..............  4 .8 4 .9
Overall average.. ..............  5 .3 5 .3
These figures do not indicate that im­
mobilization is important and suggest that 
fractures of the calcaneus are, in general, 
stable after reduction. A more detailed 
study of the chronological groups in rela­
tion to the methods of manipulation did 
not yield any valid information.
Subsequent radiographic examination 
showed that the deformity was increased 
in four cases during the first few weeks. 
Three of these were not immobilized. One 
patient was in a cast but the case record 
does not show whether the deformity in­
creased before or after the cast was re­
moved.
Most cases not put in plaster were 
treated by compression bandaging and so 
received a form of immobilization, al­
though they are recorded as “not immobil­
ized” in Table VIII.
The records did not give sufficient in­
formation concerning the period without 
weight-bearing to permit any conclusions 
to be made on the effect of this factor.
Arthrodesis
This part of the study concerns those 
patients submitted to talocalcaneal arthro­
desis; in two or three cases this procedure 
was carried out as part of triple arthrodesis.
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TABLE IX .—F r e q u e n c y  o f  A r t h r o d e sis
1944-45
1949-50
1955-56
25.0%
23.9%
18.4%
Average time-loss of cases
not subjected to arthrodesis................. 206 days
Average time-loss before arthrodesis........  211 “
Average time-loss after arthrodesis........... 293 “
Cases with less than average preoperative
time-loss had postoperative average of 282 “  
Cases with more than average preopera­
tive time-loss had postoperative aver­
age of ........................................................  333 “
The frequency of the operation in the 
different chronological groups is shown in 
Table IX.
Two patients required refusion. In one 
of these, the first operation was performed 
294 days after the accident and in the 
other after 171 days. In one other case 
an exploration of the fusion area was done 
in the belief that pseudarthrosis existed 
but the fusion was found to be solid.
A greater4han-average time between ac­
cident and arthrodesis has been associated 
with a greater-than-average time-loss fol­
lowing arthrodesis, and the difference is 
sufficiently striking to indicate a definite 
relationship. It is true that the relationship 
may be a psychological rather than a ma­
terial one. The surgeon who delays the 
decision concerning the necessity of arthro­
desis is likely to be the one who delays a 
decision that the man is fit to return to work 
after operation. Similarly, the workman 
who is doubtful of his ability to return to 
work before the operation is likely to be 
doubtful of his ability to return to work 
after the operation. This second factor has 
additional support. A comparison of the 
average time-loss before arthrodesis with 
the average time-loss in cases not sub­
jected to arthrodesis suggests that there 
may be a relationship between the two 
and that many arthrodeses may be carried 
out as procedures of desperation when the 
workman expresses unwillingness to return 
to work at the approximately average time.
Before this review, it was my impression 
that the incidence of talocalcaneal arthro­
desis following Type 7 fractures was so 
high that the overall results might be im­
proved by routine operation. It is obvious 
that the time-loss before arthrodesis repre­
sents a waste of time, loss to the workman
in wages, to the employer in production, 
and to the national economy. Statistical 
analysis did not confirm this original im­
pression, nor do these figures suggest that 
all of these fractures should be arthro- 
desed. There is nothing in the review, how­
ever, to suggest that the operation is too 
frequently performed. There is, on the 
other hand, strong evidence that many 
other cases in this series would have bene­
fited by the procedure and it was actually 
recommended by the surgeon and refused 
by the patient in several claims.
While this review does not show that 
talocalcaneal arthrodesis should be per­
formed with greater frequency, I believe 
that the operation should have been car­
ried out somewhat more often than it was 
in this series. However, arthrodesis, if it 
is likely to be required, should be per­
formed early. I believe that the experi­
enced surgeon will have little difficulty in 
determining, at a very early date, those 
cases which will eventually require arthro­
desis. The figures indicate that early opera­
tion would save, in those cases eventually 
requiring operation, approximately 30 
weeks’ time-loss before operation and 
seven weeks’ postoperatively. Moreover, 
these figures do not indicate any advantage 
in delayed fusion and it is noted that the 
two cases of pseudarthrosis were not in 
cases which were operated upon early.
S u m m a r y
A review of the Workmen’s Compensa­
tion Board cases of fracture of the cal­
caneus for three two-year periods leads to 
the following conclusions.
Manipulation of the fracture into a more 
favourable position is in general indicated. 
Manual manipulation gives the best results 
and reduction by pins or wires, the worst.
It appears to matter very little whether 
immobilization by plaster cast is used.
No contraindication to early talocalcan­
eal arthrodesis has been found in those 
cases which may require it. A shorter pre­
operative time-loss has been associated on 
the average with a shorter postoperative 
time loss and a saving of eight to nine 
months in the average case may be ex­
pected.
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R e f e b e n c e
1. W a t s o n - J o n e s , R .: Fractures and joint in­
juries, Vol. 2, 4th ed., E. & S. Livingstone, 
Ltd., Edinburgh, 1955.
R esu m e
Cette etude des fractures du calcaneum envisa- 
gees du point de vue statistique est basee sur les 
dossiers de la Commission des accidents du travail 
de la Colombie eanadienne. Un total de 333 cas 
se pretant a l’analyse statistique fut divise en trois 
groupes selon la chronologie: le premier compose 
des plus vieux que l’on put retrouver; le troisieme, 
des cas les plus recents qui cependant offraient 
un recul acceptable et enfin, le second, des cas 
intermediaires. La grande majorite des blessures 
etait le resultat d’un saut ou d’une chute; les 
deux jambes etaient a peu pres egalement 
affectees. La nature des lesions fut classifiee en 
huit types d’apres les donnees de Watson-Jones. 
Sur 27 cas de fracture resultant d’un traumatisme 
exerce en torsion, 12 etaient de type 8—ce qui 
semble en faire une entite spedfique.
On observa une diminution progressive au cours 
des annees du temps requis pour la convalescence, 
du groupe le plus ancien, au plus recent. L ’hos­
pitalisation consideree dans ce travail n’a trait 
qu’a la periode preliminaire seulement. La mani­
pulation des fragments en vue de l’alignement 
semble generalement indiquee, mais il convient 
d’ajouter que la reduction manuelle donne de 
meilleurs resultats que l’extension continue trans- 
osseuse au moyen de broches de clous ou autres 
instruments. Le resultat final aura sans doute re­
flate la severite du traumatisme causal. Apres 
reduction, les fractures du calcaneum sont stables 
la plupart du temps; l’application d’appareils 
platres ne semble pas avoir cause de difference 
chez ceux qui en porterent en comparaison de 
ceux qui n’en eurent pas ou qui porterent simple- 
ment un bandage de contention. L ’arthrodese 
sous-astragalienne n’a pas comporte de contre- 
indication chez ceux qui en ont eu besoin. On 
peut souvent par cette intervention gagner du 
temps, tant avant qu’apres 1’operation; le temps 
epargne serait alors dans un cas ordinaire de huit 
a neuf mois.
AUTOGENOUS CORTICAL RONE GRAFTS FOR DELAYED AND 
NON-UNION OF FRACTURES OF THE TIBIAL SHAFT*
F. P. PATTERSON, M.D., C.M., F.R.C.S.fC], F.A.C.S. and K. S. MORTON, M.D., 
C.M., M.Sc., F.R.C.S.[C], Vancouver, B.C.
I n order to substantiate an impression of 
almost universal success in autogenous 
cortical bone grafting procedures for un­
united traumatic tibial shaft fractures, the 
records of the Vancouver General and 
Shaughnessy Hospitals were reviewed for 
the years 1950 to 1959 inclusive. One hun­
dred and four such procedures were avail­
able for analysis and these form the basis 
of this paper.
Autogenous bone has been widely 
recommended for use in the treatment of 
failure of union of fractures. However, 
there remains not only a choice between 
cortical and cancellous bone for grafting 
but also a choice of several operative tech­
niques. Though Abbott et al.2 have proved
“From the Trauma Research Unit, Department of 
Surgery, University of British Columbia. This re­
view was supported in part by a grant from 
Johnson & Johnson Limited, Montreal, and was 
read at the meeting of the Canadian Orthopedic 
Association, St. Andrews, New Brunswick, June 
1961.
clinically and experimentally that cancel­
lous bone is more osteogenic because some 
of its cells survive in grafting, cortical bone 
still has much to recommend it in non­
union of the tibial shaft. Disappointment in 
the classical sliding inlay graft described by 
Albee1 led to the techniques of massive 
sliding grafts of Gill8 (modified for the tibia 
by Flanagan and Burem7), massive onlay of 
Henderson,9 Boyd et al.,4 and Campbell,6 
double onlay of Boyd et a l4 and to Phem- 
ister’s technique.12 We believe that the 
technique used is of less importance than 
the type of bone employed and hence have 
emphasized in this study that grafts were 
autogenous and cortical. It is of interest, 
however, that in 88 of these operations the 
sliding inlay technique of Albee has been 
used, with screw fixation in most instances. 
In one case the sliding graft was massive, 
such as Flanagan and Burem7 described, 
while in 12 the onlay or inlay-onlay tech­
niques were used. In 63 cases the pseudo-
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TA B L E  I.— R esults of T ibial  Shaft B one G rafts
Vol. 5
Number of cases Average
, -------------------------------- Failure Infection healing
Authors Inlay Onlay rate rate time
Bishop et al. (1947)3.................................... 17 6% 24 wks
______________________________________________________ 93 10% 11%* 22-24 wks.
Boyd etal. (1961) <.......................................  25 8% 8.5 mos.
235 15%f ?
Campbell (1939)6........................................  59 8.5%  1%* ?
Henderson (1938)9......................................  218 10% ? ?
Urist (1954)13..............................................  23 30%
29 28% ? ?
Burns and Michaelis (1944)5.....................  26 4% 4% 4.2 mos
Kirk (1942)10................................................ 60 16% 14%J ?
Pedersen and Day (1952)11........................  25 12% 8% 7.7 mos.
Wallace (1950)14.......................................... 25 8% 52%§ 6.7 mos.
*Includes all bones.
tincludes an unstated number of congenital pseudarthroses. 
Jlncludes all bones and pre-existing infections.
§These 25 cases all had pre-existing osteomyelitis.
arthrosis or fibrous union is known to have 
been excised.
We have included for contrast smaller 
groups of 17 autogenous cancellous, 11 
cancellous and cortical, and six bone-bank 
grafts. Fewer numbers here make slight 
differences insignificant.
A review of the English literature per­
taining to the results of bone grafting oper­
ations in ununited tibial fractures has re­
vealed the information shown in Table I. 
The failure rate using the sliding inlay 
technique varied from 4% in the 26 cases 
of Burns and Michaelis5 to 30% in Urist’s13 
23 cases, with perhaps an average rate of 
16% failure in the larger series of Kirk.10
Reports of results with the onlay tech­
nique, massive or dual, included many 
more cases. Boyd, Lipinski and Wiley,4 
with 235 cases, had an initial failure rate
TABLE II.—P hemister T echnique in  T ibial  
Shaft B one G rafts
Authors
Number
of
cases
Failure
rate
Infection
rate
Average
healing
time
Boyd et al.* 
(1961) 31 6% ? 8.5 mos.*
Phemister12
(1947) 22 0 0 ?
■"Overall rate.
of 15% while Campbell’s6 (218 cases) was 
8.5%. Again Urist’s13 figure of 28% is 
high.
In contrast, the two reports of the Phem­
ister technique show a much lower failure 
rate (Table II).
Infection rates are not always clearly 
stated. Wallace’s14 rate of 52% is accounted 
for by the fact that all his bone grafts were 
carried out in cases of established osteo­
myelitis. Similarly, Kirk’s10 figure of 14% 
includes those in which pre-existing infec­
tion was known. The five remaining figures 
range from 0 to 11%.
Average healing time is perhaps a de­
ceptive figure, but it is of interest to note 
that four reports are in the six-to-eight- 
month range, while one5 reports an aver­
age healing time of 4.2 months in 26 
sliding bone grafts.
M aterial
The material herein reported consists of 
104 autogenous cortical bone grafts car­
ried out in 100 patients. In two patients, 
bilateral grafts were necessary and two 
procedures represent repeat cortical bone 
grafts for initial failures.
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Fig. 1.—Age distribution—100 autogenous cor­
tical grafts.
The ages of the patients ranged from 8 
to 80 years, with an average of 41 years 
and a distribution as in Fig. 1. Eighty per 
cent were in the 20 to 60 year group. 
Males numbered 86, females 14; the right 
tibia was involved in 54, the left in 48.
Interest in the preventive aspects of this 
disease led us to classify the type of acci­
dent (Table III). The fact that the forest 
industry leads the list undoubtedly reflects 
the type of employment in this geograph­
ical area, but the large number of pedes­
trian accidents suggests a second focus of 
activity in the sphere of preventive medi­
cine.
No attempt will be made to determine 
in this series of cases the cause of the de­
layed union or non-union. However, it 
should be noted that 56 of these fractures 
were open (compound), 70 were commin­
uted or double fractures and 47 were 
treated by open reduction. A survey of all 
tibial shaft fractures encountered in the 
same period is currently under way to de­
termine whether these figures are signifi­
cant.
The time of bone grafting ranged from 
lVz to 35 months, with an average of 
nine months following initial fracture in 
104 instances. The arbitrary time taken for 
“delayed” union in this series was IV2 
months. Bone grafts done before this as 
part of open reduction of fresh fractures 
were not included.
Duration of immobilization  following 
grafting operation ranged from 2% to 36 
months with an average of 5.9 months, in 
95 cases.
The time of full weight-bearing was de-
TA BLE I I I .—T y p e  o f  Ac c id en t— 100 P a t ie n t s
Logging and lumber................................................. 37
Traffic—pedestrian................................................... 31
Other industry........................................................... 11
Traffic—collision....................................................... 7
Traffic—unclassified................................................. 6
Falls from a height................................................... 5
Home...........................................................................  3
termined in 76 cases as the time crutches 
were discarded. The range here was again 
2.5 to 38.5 months, with an average of 7.4 
months.
Return to work constituted a definite 
landmark in the course of Workmen’s 
Compensation Board patients and is also 
an index of the economic loss resulting 
from this injury. This time was occasion­
ally a theoretical one, since at times pa­
tients did not actually return to employ­
ment. It, therefore, represents the time that 
full time-loss payments were discontinued, 
and this information was available in 50 
patients. Dating from the time of injury, 
this figure ranged from nine months to 
five years, with an average of 22.7 months. 
Taken from the time of bone graft opera­
tion, the range was six months to SV2 
years (average 15.4 months). The peak 
incidence of return-to-work from injury 
is of interest. Fifty per cent had returned 
to work in the one to two-year period 
following injury, while 84% had returned 
by three years. Only four patients had 
returned to work within one year, whereas 
six were absent from work more than 
three year:;,
The complications of bone grafting op­
erations are two: failure and infection. 
Failure of the graft was indicated by the 
need for further operative treatment to 
promote union, in the judgment of the in­
dividual surgeon involved, and occurred in 
six of 104 grafts (5 .8% ). It is of interest 
that five of the six failures were initially 
compound comminuted fractures and in no 
instance was the failure of the graft to 
unite the fracture associated with infec­
tion at the time of grafting.
Three failures had repeat autogenous 
cortical grafts, one in a year not covered 
by this review. The two others became in­
fected; one subsequently united and in one 
the lower limb was amputated.
In two failures the grafts were repeated 
using autogenous cancellous bone. Both of
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TABLE IV.—O t h e r  B one G r a f ts  in  T ib ia l  S h a f t  F r actu r es
Combination
Autogenous
cancellous Bone bank
Cortical and 
cancellous
Autogenous and 
bone bank
Number of cases........................................ 17 6 11 5
Average time of bone graft....................... 11.5 mos. 8.5 mos. 11.0 mos. 10.2 mos.
Average duration of immobilization........ 6.0 mos. 4.7 mos. 5.8 mos. 13.5 mos.
Average time of full weight-bearing........ 7.8 mos. 7.9 mos. 7.7 mos. 18.5 mos.
Average time return to work:
from injury...........................................
from bone graft....................................
27.7 mos. 
15.4 mos.
26.7 mos. 
12.3 mos.
26.7 mos. 
13.4 mos.
44.3 mos. 
27.8 mos.
Complications:
failure...................................................... 11.8% 16.7% 9.1%  40%
infection..................................................  11.8% 0 0 40%
these secondary procedures failed and 
third bone grafts are currently in place.
One failure was repeated as a cortical 
and cancellous graft. This procedure was 
successful.
Major postoperative wound infection 
w i t h  development of osteomyelitis 
occurred in 10 of 104 grafts or 9.6%. The 
initial diagnosis of infection was made 
following bone graft in all instances; all 
infections recognized following compound 
injury, open reduction or Roger Anderson 
fixation were excluded. It is worthy of 
note, however, that of the 10 infections, 
seven were compound fractures and the 
three closed fractures had been treated by 
open reduction and internal fixation. In all 
but one, Staphylococcus aureus was the 
organism responsible; the organism in the 
exception was a streptococcus.
Because one hopes for improvement in 
results over the years and because in the 
latter half of this survey alarm at post­
operative infection rates had led to certain 
measures designed to avoid such catastro­
phes, infection rates for the two five-year 
periods were determined. From 1950 to 
1954, 50 grafts were done and seven of 
these became infected (14% ). From 
1955 to 1959, 54 grafts were carried out, 
with three infections (5 .6% ), A significant 
reduction in the infection rate appears to 
have occurred.
During this same period, 39 ununited 
tibial shaft fractures were grafted using 
various other types of bone (Table IV). 
The age, sex and side (right or left tibia)
incidences were very similar to the auto­
genous cortical grafts, as was the type of 
accident. In each group, the time of the 
graft, duration of immobilization, time of 
full weight-bearing and time of return to 
work appeared slightly greater than in the 
above series, but not significantly so. The 
failure rate in these small series ranged 
from 9.1% to 40%, the infection rate 
0% to 40%. In one instance, failure to 
unite was associated with infection.
Overall results in 143 bone grafts are 
shown in Table V. The failure rate was 
8.4%, the infection rate 9.8%.
TABLE V.—O v e r a l l  R esults  (143 O p e r a t io n s ) 
Average time of
immobilization................  5.9 mos. (123 eases)
Average time of return to work:
from injury...................... 26.0 mos. ( 66 cases)
from bone graft............... 16.5 mos. ( 64 eases)
Complications:
failure............................... 8.4%
infection........................... 9.8%
D iscussion
The failure rate of 5.8% in this series of 
104 autogenous cortical bone grafts done 
in tibial shaft fractures ununited for an 
average of nine months would appear to 
justify both the type of bone and the 
sliding inlay technique used. Kirk,10 in the 
only comparable series, failed in 16% of 
60 grafts, while smaller series ranged from 
4 to 12%. The results of the technique 
used in our series also compares favourably 
with reports of results using the onlay 
technique, with failures of 8.5 to 15% in
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large series. Criticism of the classical Albee 
technique, therefore, seems unjustified.
The economic losses involved and the 
social implications of the time off work as 
a result of this injury are alarming. No 
attempt can be made to estimate the cost 
in terms of time-loss payments, medi­
cal and hospital fees, transportation costs, 
family allowances, insurance rates and, 
above all, wage losses. Undoubtedly pre­
vention of the original accident is the first 
aim in avoiding these costs, and raising 
standards of initial care of fractures is the 
second. In considering bone graft opera­
tions primarily, however, the question 
arises, can a decision be made at this stage 
which will result in a quicker return to 
work? Technique, i.e. the type of bone 
or operation used, cannot be said to vary 
remarkably in this regard since healing 
times appear to range in the four-to-eight- 
month period.
The question of whether the interval 
between fracture and bone graft can be 
lessened is foremost, but is always a diffi­
cult one to answer. Certainly the average 
figure of nine months in this series is high, 
but is undoubtedly due in part to certain 
cases in which delay was necessary due to 
infection. Certainly also in some instances 
a review of the files indicated indecision 
and undue delay not related to medical 
matters, which could have been avoided. 
There were no operative deaths in this 
series, but one must consider the 9.6% 
risk of infection and osteomyelitis. On the 
basis of the material at hand, one can only 
suggest that surgeons should be alert to 
detect undue delay in union, especially in 
compound comminuted fractures, and be 
quick to consider the need for bone graft­
ing procedures.
One further fact of interest emerges 
from this review, which does not confirm 
reports in the literature or impressions of 
the surgeons involved in these cases. Of 
the 12 failures in 143 grafts, only one was 
associated with infection. Bishop et al.3 
state that 30% of their failures were due to 
infection, while Boyd et al.* remark that 
their chief cause of failure was infection. 
Campbell’s6 figure in 16 failures was seven 
due to infection, while Kirk’s10 was 22 of 
54 failures.
Su m m a r y  and C onclusions
One hundred and four autogenous cor­
tical bone grafts in 100 patients with un­
united tibial shaft fractures have been re­
ported. These have been compared with a 
smaller group of 39 cases grafted by other 
techniques. The failure rate for these 104 
operations is 5.8%; the overall failure rate 
is 8.4%. The infection rate in 104 opera­
tions is 9.6%, or 9.8% in the total series 
of 143 grafts. The average healing time 
was in the range of 5.9 months (when im­
mobilization was discontinued) to 7.4 
months ( when full weight-bearing was 
begun). Fifty patients returned to work in 
an average of 22.7 months. The economic 
loss sustained in the 50 cases so assessed 
has been discussed and a plea for preven­
tion, adequate initial treatment and con­
sideration of earlier bone grafting is made. 
The classical technique of sliding inlay graft 
described by Albee, with or without ex­
cision of the pseudarthrosis or internal 
fixation, is shown to be effective in treating 
delayed union of tibial shaft fractures.
The authors express their thanks to the many 
surgeons who co-operated in this review; to the 
Workmen’s Compensation Board of British Col­
umbia for their assistance, and to the staffs o f the 
Vancouver General and Shaughnessy Hospitals for 
their help in reviewing records and radiographs.
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R e su m e
L’article comprend un rapport de 104 auto- 
greffes du tissu cortical osseux pratiquees chez 
100 sujets avec fracture complete du corps du 
tibia. Elies sont comparees a 39 greffes pratiquees 
selon d’autres precedes.
Les echecs au cours des 104 operations ont 
ete de 5.8% tandis que le total des insucces des 
autres precedes a atteint 8.4%. Dans les 104 auto- 
greffes, l’infection s’est produite dans 9.6% des 
cas et pour la serie des 143 greffes, le taux a ete 
de 9.8%. La consolidation a requis en moyenne de 
5.9 mois (moment ou l’immobilisation a ete dis­
continue) a 7.4 mois (lorsque l’extremite est re- 
devenue porteuse). Cinquante sujets ont pu re- 
prendre leur travail 22.7 mois en moyenne apres 
l’operation. Les auteurs de Particle discutent les 
problemes financiers encourus par les 50 operes et 
emettent certaines recommandations relatives a 
la prevention des accidents, Pamelioration du traite- 
ment initial des fractures et la possibilite de 
pratiquer la greffe osseuse plus tot, autant de 
mesures qui contribueraient a alleger le fardeau 
economique.
La greffe osseuse d’Albee avec osteotomie 
lineaire accompagnee ou non d’excision de la 
pseudarthrose ou fixation interne s’est revelee 
comme suffisamment efficace dans le traitement des 
retards de consolidation des fractures du corps 
tibial.
THE MAKING OF A SURGEON. Ian Aird. But- 
terworth & Co. (Canada) Ltd., Toronto, 1961. 
$2.50.
Professor Aird set himself a difficult task when 
he embarked upon the writing of a  book 
which would have appeal for the young man 
in the secondary school seeking a career, the 
student of medicine contemplating the special­
ty of surgery, the would-be surgeon planning 
his postgraduate training and the author’s own 
surgical confreres. Finally, he addresses the 
lay public and among these, more particularly, 
teachers in the senior schools who must accept 
responsibility for advising young men and 
women regarding specific careers and the spe­
cial background of education which is re­
quired. One recognizes in this book, both the 
mature philosophy of the practical surgeon 
and teacher of many years and the viewpoint 
of the surgical investigator. The author knows 
the heartaches and disappointments of both 
fields of activity but thinks that they are more 
than compensated for by the thrills of success. 
These days medical educators are concerned 
about attracting to the profession young men 
and women of ability and sound character 
who tend to be  lured away 'by an apparently 
more satisfying life in the sciences of chem­
istry and physics. For this reason, it is well 
that such a book has been written by one who 
obviously has found a career in surgery re­
warding. So much has been accomplished in 
a few years in both experimental and clinical 
surgery that there is sometimes a tendency to 
feel that no challenges remain. One would 
think that only a dull and unimaginative per­
son could hold such a view, but indeed it has 
been the tendency of each generation and 
each in turn has been proved wrong. The 
author regards the years of arduous training 
which a candidate for a surgical career must 
face as a serious deterrent. Long hours of 
work and inadequate income make marriage 
difficult for both the trainee and his bride. 
She is apt to regard him as married more to 
surgery than to her. The lessening income of 
the surgeon has decreased greatly the financial 
rewards that he may expect to receive in com­
pensation for this long and arduous training. 
The author feels that in spite of this it is all 
worthwhile because the greatest satisfaction in 
life comes from a sense of accomplishment 
and the knowledge that one has been of some 
use to his fellows.
The book is well written and each group, 
for whom the author wrote, will find some­
thing of interest and value in it.
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NON-SPECIFIC MESENTERIC LYMPHADENITIS0
P. MADORE, M.D., D. S. KAHN, M.D., D. R. W EBSTER, M.D. and 
STANLEY C. SKORYNA, M.D., Montreal
I n  1929, Freeman23 introduced the term 
non-specific mesenteric lymphadenitis for 
a clinical entity resulting from a non­
specific enlargement of the mesenteric 
lymph nodes. Although the entity receives 
minimal attention in standard medical 
textbooks,8’ 21, 28■ 30 it seems to be accepted 
by most clinicians and the majority of those 
reporting on the subject in the litera­
ture11’ 12’ 19’ 20’ 24> 29> 32> 37-63- 64- 87-69 favour 
its existence as a clinicopathological entity. 
Only an occasional investigator31’ 38 is 
skeptical about it and Taylor83 has even 
suggested that the condition may occur in 
two forms, an acute disease and an acute 
exacerbation of a chronic process. The 
present study was undertaken to evaluate 
the disease in regard to its clinical and 
pathological features and to its possible 
etiology and mechanism of development.
G eneral C onsiderations
Lymphatic vessels originate in the mu­
cosa intimately related to Peyer’s patches 
and form a network in the wall of the in­
testine, emerging on the serosal surface 
with the blood vessels. From here, the 
lymph flows via larger lymphatic channels 
to the mesenteric lymph nodes. These 
represent the largest groups of lymph nodes 
in the body44 and it has been estimated 
that they number from 100 to 150.27 They 
are disposed in three definite locations: 1) 
juxtaintestinal: at the last anastomotic 
branch of the mesenteric arteries before 
they enter the intestine; 2) intermediate: 
in the region of the next larger anastom­
osing branches of the mesenteric blood 
vessels, and 3) central: at the root of the 
mesentery near the origin of the main 
mesenteric arteries. The nodes are more 
numerous in the right half of the mesen­
tery and they gradually increase in size 
and become more numerous near the root
“From the Departments of Surgery and Pathol­
ogy, St. Mary’s Memorial Hospital; the Depart­
ment of Surgery, Royal Victoria Hospital, and the 
Departments of Experimental Surgery and Path­
ology, McGill University, Montreal.
of the mesentery.22’ 40 As a rule the lymph 
flow is from the serosa to the juxtaintes­
tinal group, but in some instances this 
group is bypassed and the flow is directly 
to the intermediate or central group of 
glands.71 Retrograde flow may occur if a 
vessel is completely obstructed.71
The mesenteric lymph nodes appear to 
have functions similar to those of lymph 
nodes elsewhere in the body, defense 
against micro-organisms and the production 
of lymphocytes and antibodies. They are 
a part of the reticuloendothelial system in 
general and a part of the lymphatic sys­
tem of the intestine in particular. Hence, 
enlargement of this group of nodes may be 
related to either a generalized involvement 
of the reticuloendothelial system, such as 
lymphoma or infectious mononucleosis, or 
to a disease of the intestine. A third possi­
bility is that which occurs in non-specific 
mesenteric lymphadenitis in which the 
lymphatic enlargement is not a part of a 
generalized disease and in which there is 
no associated demonstrable morphological 
change in the intestine.
The mesenteric nodes primarily involved 
in mesenteric adenitis are those that drain 
the ileocecal region, and certain physiolog­
ical features of this area may have some 
bearing on its occurrence. Stasis and the 
alkalinity of '.he succus entericus favour 
the growth of bacteria,69 and absorption 
offers a potential pathway from the intes­
tinal lumen. Madigan and Coffey40 found 
that the most abundant lymphatic drainage 
in the intestinal tract is in the distal ileum. 
These physiological features could allow 
transfer of bacteria, bacterial products or 
other noxious agents from the lumen of 
the intestine to the mesenteric nodes, even 
in the absence of any morphological mu­
cosal lesion.
C lin ical  and Pathological
C ONSIDERATIONS
Non-specific mesenteric lymphadenitis 
most commonly occurs in patients under 
20 years of age, with equal incidence in
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males and females.13, 42, 44 A seasonal peri­
odicity, notably spring and fall, associated 
with a rhinopharyngitis has been noted by 
some observers,43, 49, 51,71 who suggested a 
viral etiology for the disease because of 
this. However, Donhauser17 did not find a 
seasonal incidence, but did find that an 
upper respiratory infection was a not un­
common coincidence. Webster and Ma- 
dore88 found neither seasonal incidence nor 
epidemic occurrence and only 20% of over 
200 cases had associated adenopathy.
The clinical diagnosis of mesenteric 
adenitis is frequently conjectural and diag­
nosis can be established with certainty 
only at laparotomy. McFadden42 has 
pointed out that diseased mesenteric lymph 
glands may simulate any abdominal con­
dition for which laparotomy is commonly 
performed. The disease that mesenteric 
lymphadenitis most commonly resembles, 
clinically, is acute appendicitis. Coleman13 
noted that 35% of a series of patients op­
erated upon because of a clinical diagnosis 
of acute appendicitis had a normal appen­
dix but had non-specific mesenteric aden­
itis.
In mesenteric lymphadenitis, pain is 
usually the first symptom. It starts in the 
upper abdomen and later may either be­
come diffuse or localized to the right lower 
quadrant or to the genitocrural area.5 In 
intensity, it varies from an ache to an 
extremely severe colicky pain. Tenderness 
in mesenteric adenitis is considerably less 
than in appendicitis. Klein35 described a 
test which is sometimes helpful in diag­
nosis. This consists of palpation of the 
abdomen with the patient lying on the left 
side so that the mesentery falls to this side 
and thus the tenderness will be elicited on 
the left and absent on the right. Rebound 
tenderness is not commonly present25 and 
muscular rigidity is rare.15 The most defini­
tive sign in differentiating the condition 
from acute appendicitis is actual palpation 
of the nodes, and absence of rigidity of the 
abdomen makes this possible in many of 
the cases. Rectal examination is usually 
non-contributory. Symptoms of bowel dys­
function such as nausea, vomiting, diarrhea 
or constipation may occur, but are not 
usually a prominent feature of the disease. 
The temperature and pulse are only slight­
ly elevated, the leukocyte count varies from 
6000 to 15,000/c.mm. and there is frequent­
ly a relative lymphocytosis.
At laparotomy, the gross appearance of 
the intestine and appendix is usually nor­
mal. Peritoneal fibrinous exudate is very 
rare, but has been described.4 Of the three 
groups of mesenteric lymph nodes, the in­
termediate group is most commonly in­
volved; it has been previously mentioned 
that a direct connection may normally exist 
between the intestinal wall and this 
group.71 The nodes are enlarged, soft in 
consistency and reddish-brown in colour.
The histological pattern in the involved 
mesenteric lymph nodes is not distinctive; 
it is similar to that found in the majority 
of inflammatory and allergic affections of 
the lymph nodes. The appearances are 
simply those of a reactive hyperplasia. 
There is preservation of the normal archi­
tecture and reticulum pattern, and there is 
a germinal centre proliferation which thins 
out the neighbouring lymphocytes to dark 
peripheral rings. Sinus catarrh is well 
marked; numerous reticulocytes line and 
lie free in the sinuses. Edema and an in­
crease in vascularity may be evident 
throughout the lymph gland. Plasma cells 
are not abundant. In an occasional 
case, frank necrosis with polymorpho­
nuclear leukocyte infiltration has been 
found.6,54,57,58,74
The pathophysiological mechanisms re­
sponsible for the signs and symptoms of 
mesenteric lymphadenitis are not com­
pletely understood. Enlargement of a 
lymph node should not by itself result in 
pain, because the lymph nodes have not 
been shown to have sensory innervation. 
Ferguson18 and Ger25 have suggested that 
minor degrees of intussusception accom­
panying the condition may be responsible 
for the pain. Short55 proposed that the pain 
is referred from the mesentery which has 
an abundance of sensory end-organs, the 
Pacinian corpuscles; the enlarged and in­
flamed mesenteric nodes become adherent 
to and fixed to the peritoneum of the 
mesentery so that when peristalsis occurs, 
the mesentery is stretched and pain re­
sults. Morandeira Vaamonde and Martinez 
Martinez46 and Young74 found no differ­
ence, by auscultation, in the peristaltic ac-
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tivity of the intestinal tract in their cases 
of mesenteric adenitis and 100 controls of 
the same age group, and thus ruled out 
intestinal spasm as the cause of the pain. 
The referral of the pain to the genitocrural 
area is due to irritation of branches of the 
lumbar plexus by the enlarged inflamed 
retroperitoneal glands.5 The localization of 
the tenderness and of the palpable nodes 
to just below and to the right of the umbil­
icus is due to the fact that the central 
group of glands is most commonly in­
volved.
P ath o genesis
The hypotheses which have been 
brought forward in the past to explain the 
pathogenesis of the disease have been re­
viewed. Many of them are now only of 
historical interest. Struthers60 believed that 
tuberculous mesenteric lymphadenitis was 
quite common in the adolescent and that 
the glands retrogressed later; only when 
mixed infection was superimposed did an 
acute mesenteric adenitis follow. Sym- 
mers62 suggested that in tuberculosis of the 
intestine, absorption of toxins from the in­
volved intestine resulted in simple hyper­
plastic changes in the mesenteric glands 
without the occurrence of tubercles. Be­
cause mesenteric lymphadenitis occurs in 
typhoid fever, Wilensky and Hahn12 postu­
lated that Peyer’s patches of the intestine 
react in a manner similar to the tonsils, and 
thus mesenteric nodes may be involved by 
inflammatory processes in Peyer’s patches, 
just like the cervical nodes are in tonsillitis. 
Wagner68 reported a case due to trauma, 
a blow over the cecum, producing typhlitis 
with subsequent local lymphadenitis. Car- 
son10 believed that mesenteric adenitis 
occurred after infection entered through a 
breach in the intestinal mucosa. Saric58 re­
ported a case of sprue with mesenteric 
adenitis, in which biopsy showed non­
specific chronic jejunitis. Of interest also, is 
a case reported by Lary and Howard36 of 
an acute calcareous cholecystitis in a child 
with associated mesenteric adenitis. Joseph 
et al.xs attempted to isolate parasites from 
mesenteric glands in 22 cases of toxoplas­
mosis; in one case in which mesenteric 
lymphadenitis was found at laparotomy,
parasites were isolated from an axillary 
gland but not from mesenteric glands. On 
the basis of finding mesenteric adenitis as 
a primary manifestation of toxoplasmosis, 
these authors33 suggested that the intestine 
is the portal of entry for this parasite; they 
fed Toxoplasma gondii to guinea-pigs and 
the animals showed mesenteric adenitis. 
Raftery, Trafas and McClure50 demon­
strated that 33% of their cases were due 
to histoplasmosis; Collins14 also suggested 
that this organism is the causative agent in 
mesenteric adenitis. Confirmatory evidence 
regarding the relationship to histoplasmosis 
is not available, but the reaction pattern 
in mesenteric adenitis is not that seen in 
cases of proved histoplasmosis, and follow­
up study of the patients with mesenteric 
adenitis has not shown other lesions of 
histoplasmosis. Weener and Rabe10 sug­
gested that mesenteric adenitis might rep­
resent an arrested phase of poliomyelitis. 
Although some degree of mesenteric aden­
opathy is present in fatal cases of polio­
myelitis, and gastrointestinal symptoms are 
common, most investigators agree with 
Wise73 that non-specific mesenteric adeni­
tis cannot be regarded as an arrested phase 
of poliomyelitis. Mollaret et al.45 and 
Lyon39 report that cat-scratch disease, 
which is possibly viral in origin, is associ­
ated with regional adenopathy. However, 
in this condition necrosis is usually found 
and this is seen only rarely in mesenteric 
lymphadenitis. Aird2 suggested that mesen­
teric lymphadenitis represents an early 
state of Crohn’s disease. Kempton34 re­
gards mesenteric adenitis as a part of the 
periodic syndrome described by Rei- 
mann.52 However, the absence of a family 
history or of periodicity, and the improve­
ment following surgical or medical therapy 
in the majority of patients with non­
specific mesenteric adenitis, makes this 
seem unlikely, except in rare instances. 
Taylor63 suggested that some of his cases 
of clinical mesenteric adenitis represented 
instances of abdominal migraine. He 
pointed out that migraine may be present 
as abdominal pain in children, and as the 
child grows older the abdominal pain is 
replaced by headache. Ger25 noted that 
enlarged mesenteric glands are seldom 
present in cases of acute appendicitis and
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suggested that this is evidence that the two 
are separate conditions. This coincides 
with our personal experience; for a number 
of years we have palpated the mesenteric 
glands in cases of acute appendicitis and 
have not found them enlarged. However, 
Abbo and Rosso1 do not feel that there is a 
clear cut distinction between the two en­
tities. Taylor63 found three cases of acute 
appendicitis in a series of 49 children with 
enlarged mesenteric lymph glands. In in­
fants in the first year of life, Lieberman38 
found that non-specific mesenteric adenitis 
is more common than acute appendicitis. 
It has been suggested that this is due to the 
proliferative response of lymphoid tissue at 
this stage of life.13’ 42- 44
E x per im en ta l  Studies
Experimental studies on mesenteric 
lymphadenitis have been of two types; 1) 
attempts to isolate a specific organism or 
parasite from the involved nodes, peri­
toneal fluid or stool from human subjects; 
2) attempts to induce the lesion experi­
mentally in animals by transfer of material 
from humans. A corresponding disease has 
never been observed to occur spontane­
ously in animals. The mesenteric nodes of 
many species, including dog, rabbit, and 
rat, are normally large. This creates a prob­
lem of the selection of a suitable animal 
for experimental studies.
Up to the present, all attempts at isolat­
ing a specific organism or parasite from 
cases of non-specific mesenteric adenitis 
have been unsuccessful. Whether the mes­
enteric lymph nodes normally harbour 
some bacteria is still controversial. Black- 
lock, Guthrie and Macpherson7 found that 
normal human mesenteric glands may con­
tain intestinal organisms such as coliform 
bacilli and Gram-positive cocci; Heusser31 
cultured B. colt, Wise73 and Vuori65 entero­
cocci, and Goldberg and Nathanson26 
hemolytic streptococci. However other in­
vestigators19* 37* 38’ 89 were unable to dem­
onstrate bacteria in normal mesenteric 
lymph nodes. Similarly, Webster and Ma- 
dore,68 Weeder,69 Fitzgerald,19 and Laur­
ence et a l 37 were unable to culture any 
significant pathogens from the lymph nodes 
in non-specific mesenteric adenitis.
There seems little evidence to incrim­
inate tuberculosis as a causative factor of 
this disease.3 Fitzgerald19 reported that 
tuberculin skin tests are often positive in 
patients with this disease, but the reaction 
was not of the acute type, such as is often 
found with tuberculous cervical adenitis. 
Because there was no relationship between 
the type of reaction and the length of the 
history, the absence of hypersensitivity 
could not be explained by the fact that 
these were very recent infections. Mass- 
hoff41 isolated Pasteurella pseudotubercul­
osis from the mesenteric nodes in some 
cases of the disease. He also found that 
patients with the disease developed a posi­
tive agglutination test for this organism, 
and suggested that if the agglutination test 
was more widely employed it would be 
possible to verify this etiology in more 
cases. Confirmation or denial of this find­
ing has not been reported.
Nevill47 found a heavy infestation with 
Oxyuris vermicularis in several cases, but 
considered these as coincidental because 
of the absence of eosinophils from the 
glands and the peripheral blood. Singha56 
reported five cases of acute mesenteric 
lymphadenitis in association with Ascaris 
lum bricoides infestation; numerous round 
worms were found to be present in the 
lower ileum. It seems unlikely that this 
could account for a significant number of 
cases in areas where helminth infestation is 
a rarity.
Svedmyr, Melen and Kjellen61 obtained 
positive viral cultures from the stool and 
enlarged mesenteric nodes of 15 cases of 
poliomyelitis. McKinley43 was unable to 
culture a virus from the nodes, and 
Laurence et al.37 found no abnormal struc­
tural features or inclusion bodies by 
electron microscope examination of the 
mesenteric nodes of patients with the dis­
ease.
Experiments attempting to induce mes­
enteric lymphadenitis in animals by transfer 
of human material have been unsuccessful 
to date. The first experiment was
carried out by McKinley43 using rabbits. 
Webster and Madore68 performed transfer 
experiments using a filtrate of the lymph 
nodes removed from 10 patients with mes­
enteric lymphadenitis. The material was
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passed through a Berkefeld filter which re­
tained cells and bacteria, but allowed 
viruses and macromolecular material to 
pass through with the filtrate. It was not 
possible to transfer a disease to either 
monkeys, rats or mice by means of the 
filtrate.
D iscussion
Studies on mesenteric lymphadenitis 
suggest that it can be regarded as a sep­
arate clinicopathological entity. It is dis­
tinct from the mesenteric node enlarge­
ment accompanying bowel diseases in 
which there is an associated change in the 
gut. Simultaneous involvement of other 
groups of lymph nodes such as the cervical 
has been observed only infrequently,68 so 
that most cases cannot be considered as a 
part of a generalized reaction of lympho- 
reticular tissue. A few cases may belong 
to the periodic syndrome52 or be due to 
abdominal migraine.63
Webster and Madore68 found that 25% 
of 90 cases had persistence of symptoms 
one to six years after operation. Likewise, 
Ward-McQuaid,67 from a review of the 
literature, reported a 20 to 25% recurrence 
of symptoms after operation, usually ap­
pendectomy. Taylor63 noted a striking im­
mediate improvement after operation, but 
a 16% persistence of symptoms at follow­
up three to six years later. This investi­
gator found that patients treated medically 
showed a slower improvement of symp­
toms, and that approximately 25% still had 
some symptoms three to six years after 
operation. So, although the disease is in 
the main self-limiting, appendectomy 
would appear to have a beneficial effect, 
both in terms of final prognosis and speed 
of recovery. Whether the benefit results 
from actual appendectomy or from the 
systemic reaction of the laparotomy cannot 
be stated.
Pathologically, the involved nodes show 
non-specific reactive hyperplasia, which is 
the common reaction pattern to many 
agents, including bacteria, viruses, para­
sites, and immunological and cell break­
down products. The stimulating substance 
could reach the node either in lymph 
channels or the blood stream. As the latter 
should result in a generalized lymphaden-
opathy,22’ 35' 59 it is unlikely to be the 
important pathway in non-specific mesen­
teric adenitis. It seems likely that the dis­
ease represents a reaction to some material 
absorbed in the small intestine and drained 
via the lymphatics to the mesenteric lymph 
nodes. The experimental studies reviewed 
fail to support a specific bacterial or viral 
agent as the causative factor. Viral studies, 
utilising the improved cultural methods 
now available, might be more rewarding 
than those already carried out.5 Fat ab­
sorption occurs via the intestinal lymph­
atics, and fats and fat-soluble materials 
are carried to the lymph nodes and 
through them to the thoracic duct. W eb­
ster and Madore68 found no reaction in 
the brains and lymph nodes of animals 
injected with a filtrate from the involved 
human glands. This suggests that the fil­
trate did not contain any macromolecular 
substance, such as a large lipoid or lipo­
protein, capable of stimulating such a 
reaction in these tissues in animals. It is 
possible that a substance might incite a 
reaction in passing through the node and 
yet not be filtered out in any quantity in 
the node.
Repeated injections in the experiments 
of Webster and Madore68 also failed to 
result in any reaction in the animals. Thus 
the filtrate contained no substance capable 
of provoking a hypersensitivity reaction in 
the monkey, rat or mouse. However, the 
possibility still remains that the lymph 
node enlargement in mesenteric lympha­
denitis in man might be a response to an 
antigenic stimulation such as has been 
demonstrated in the experimental animal.48 
It is even conceivable that it is an expres­
sion of a non-malignant autoimmune pro­
cess of the type suggested by Burnet.9 The 
self-limitation of the disease would then 
be due to disappearance of the antigen 
from the products of absorption. The ab­
sence of any substantial number of plasma 
cells in the involved lymph nodes is some­
what against, but does not exclude, a 
hypersensitivity mechanism. Studies on the 
pattern of the serum proteins might help 
to clarify the role of hypersensitivity in 
this disease, but as yet no such studies 
appear to have been carried out.
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Summary
Review of the literature concerning non­
specific mesenteric lymphadenitis suggests 
the condition can be considered as a sep­
arate clinical pathological entity. Non­
specific enlargement of the mesenteric 
lymph nodes in the absence of any demon­
strable morphological changes in the intes­
tine or appendix occurs most commonly in 
patients under the age of 20, with equal 
incidence in males and females. The condi­
tion is delineated from enlargement of the 
mesenteric lymph nodes in systemic dis­
eases by the absence of morphological 
changes in other groups of lymph nodes in 
80% of cases studied.
The diagnosis can be established with 
certainty only at laparotomy, unless en­
larged mesenteric lymph nodes are palp­
able externally. The differential diagnosis 
includes appendicitis, regional enteritis, in­
tussusception and specific granulomatous 
inflammations. However, the diseased mes­
enteric glands may actually simulate any 
abdominal condition.
Although the etiology of the condition 
remains obscure, certain conclusions may 
be drawn from the clinical features and 
experimental studies. Attempts to isolate 
some specific organism or parasite from the 
involved nodes, peritoneal fluid, or stool 
from human subjects have failed. Also, 
transfer experiments attempting to induce 
the lesion experimentally in animals using 
material from human cases have been un­
successful. Previous experiments by the 
authors do not suggest that the enlarged 
lymph nodes are an expression of hyper­
sensitivity to some exogenous material ab­
sorbed from the intestine. The possibility 
remains that non-specific mesenteric 
lymphadenitis belongs to the so-called 
autoimmune diseases.
The mesenteric nodes commonly en­
larged in the disease are those that drain 
the ileocecal region. Fat absorption occurs 
via the lymphatics in this segment of the 
intestine. The lack of a definite reaction 
in the lymph nodes or brains of animals 
injected with the filtrate from human 
glands indicates that the filtrate does not 
contain a macromolecular substance 
capable of stimulating such a reaction. The 
possibility is considered that some material
might incite a reaction in passing through h 
the node and yet not be filtered out in any 
quantity in the node.
The physiology of the lymphatic system 4 
of the intestine, the related experimental 
findings and the clinical observations of 
cases of non-specific mesenteric lymph­
adenitis are discussed. ’
The experimental work on this subject was * 
supported in part by grants from the National *  
Research Council of Canada and the Faculty of 
Medicine, McGill University.
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R e su m e
La consultation des auteurs sur la lymphade- 
nite mesenterique non specifique permet de con- 
clure que cet etat possede une entite pathologique 
clinique distinctive. L’hypertrophie non specifique 
des ganglions lymphatiques mesenteriques sans 
modifications morphologiques appreciables de 
l’intestin ou de l’appendice se produit le plus 
frequemment chez les sujets de moins de 20 ans 
et avec une frequence egale chez les deux sexes. 
L ’etat se distingue du gonflement des ganglions
lymphatiques mesenteriques du aux affections 
systematises par l’absence, dans 80% des cas 
etudies, de modifications morphologiques des 
autres groupes de ganglions lymphatiques.
Le diagnostic ne peut etre pose avec certitude 
qu’a la laparotomie a moins que les ganglions du 
mesentere ne soient hypertrophies au point de les 
rendre palpables de l’exterieur. Le diagnostic 
differentiel comprend rappendicite, l’enterite re- 
gionale, l’intussusception et les inflammations 
granulomateuses specifiques. Cependant, la lesion 
ganglionnaire du mesentere peut en fait simulcr 
toute affection abdominale.
Quoique l’etiologie de cet etat demeure obscure, 
certaines conclusions ressortent des manifestations 
cliniques et des etudes experimentales. Tous essais 
visant a isoler quelque micro-organisme ou para­
site specifique des ganglions interesses, du liquide 
peritoneal ou des feces ont echoue. De meme, les 
experiences cherchant a recreer la lesion chez les 
animaux par la transplantation de pieces chirurgi- 
cales prelevees de l’humain ont connu l’insucces. 
Les travaux anterieurs des auteurs de cet article 
ne laissent pas supposer que l’hypertrophie des 
ganglions lymphatiques puisse etre attribute a 
une allergie pour quelque matiere exogene ab- 
sorbee par l’intestin. II reste possible que la 
lymphadenite mesenterique appartienne au groupe 
des maladies elites auto-sensibilisatrices.
Les ganglions mesenteriques qui drainent la 
region ileocecale sont les plus frequemment hyper­
trophies dans cette affection. L ’absorption des 
graisses se produit par les lymphatiques dans 
cette region de l’intestin. L’absence de reaction 
dans les ganglions lymphatiques ou le cerveau 
des animaux par suite de l’injection de filtrat de 
ganglions humains indique que ce filtrat ne con- 
tient aucune substance macromoleculaire suscep­
tible de declancher une telle reaction. II 
demeure possible qu’une substance quelconque 
puisse causer une reaction en passant au travers 
du ganglion sans que le mecanisme de filtration 
ne l’arrete sur son passage.
L ’article se termine par la discussion de la 
nhysiologie du systeme lymphatique intestinal et 
les conclusions des experiences et observations 
cliniques concemant quelques cas de lymphade­
nite mesenterique non specifique.
r
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SURGERY: Principles and Practice. 2nd ed.
Edited by H. N. Harkins, C. A. Moyer, J. E. 
Rhoads and J. G. Allen. 1595 pp. Dlust. J. B. 
Lippincott Company, Philadelphia and Mont­
real, 1961. $17.00.
The second edition of this textbook of sur­
gery is a worthy successor to the first. It 
gives a comprehensive picture of surgery in 
the United States from the standpoint of basic 
principles. A chapter on the history of surgery 
and a bibliographic index have been added. 
The book is very large and heavy with nearly 
1600 pages, but the subject matter includes 
fractures, cardiac, orthopedic, plastic, gyne­
cological, genitourinary and neurosurgery, as 
well as anesthesia, bacteriology, nutrition, the 
use of radioactive isotopes and radiation in- k- 
jury as applicable to surgery. Thirty-five con­
tributors who represent authoritative view­
points from all parts of the United States have 
joined in this work and the result is a note­
worthy achievement. The common surgical 
diseases are fully covered, but a critical search 
failed to disclose a description of parotid 
tumours. *
Surgery: Principles and Practice is a great 
surgical textbook, recommended to students, 
both undergraduate and graduate.
January 1962 LYMPHOMA AND ULCERATIVE ENTERITIS 67
CASE REPORTS
MALIGNANT LYMPHOMA DEVELOPING IN ULCERATIVE ENTERITIS*
J. D. B. BAIRD, M.D., F.R.C.S.[C] and STUART C. LAUCHLAN, M.B., Ch.B., 
St. Johns, Newfoundland
N o n -specific  ulcerating lesions of the small 
intestine and malignant lymphomas of the 
small intestine are both relatively rare 
lesions, and in each instance the etiology is 
obscure. That there may be a relationship 
between them was suggested by a case that 
we recently had the opportunity of study­
ing. In the belief that the sequence of 
events described, though rare, is probably 
not unique, both clinical and pathological 
details are presented.
The patient, a 40-yearjold white man, was 
first admitted to hospital on January 24, 1956, 
complaining of a bout of diarrhea during 
which he had passed blood on one occasion. 
His previous history was uneventful, except 
for an attack of dysentery, described as non- 
amebie in type, which occurred during a three- 
year spell of wartime duty in India.
The physical examination was non-contribu­
tory. There was a moderate anemia, but no 
abnormality of the leukocytes was demon­
strated. A barium meal examination and a 
posteroanterior radiograph of the chest were 
both negative. A barium enema showed a 
somewhat redundant sigmoid colon, but there 
was no evidence of carcinoma or inflamma­
tion.
It was felt that the man’s condition did not 
warrant further investigation at ‘that time and 
he was discharged on February 2, 1956. How­
ever, on May 21 he was readmitted, giving 
a history of constipation and a recent episode 
of melena. At this time there was a leuko­
cytosis of 12,400/c.mm. and his temperature 
ranged between 100° and 102° F.
Laparotomy was carried out on May 30 
through a right paramedian incision. An area 
of constriction of the small bowel was found 
approximately 3 feet distal to the ligament of 
Treitz; in the same region the mesentery 
was thickened, shortened and contained many 
huge, succulent lymph nodes. In this area 
about 6 inches of bowel were involved. Sev­
eral feet distally a second area was found, 
approximately 12 inches in length and having
“ From the Department of Surgery, St. Clare’s 
Mercy Hospital, and the Department of Pathology, 
The General Hospital, St. John’s, Newfoundland.
exactly the same characteristics as the upper 
lesion. It was considered that the condition 
was one of early regional ileitis, or Crohn’s 
disease. Approximately 18 inches of small 
bowel were resected at the upper lesion and 
about 2 feet at the lower. An end-to-end 
anastomosis was constructed in each case, 
leaving adequate stomata. The incision was 
closed in layers without drainage. The patient 
made a good recovery and was discharged 
on June 12, 1956.
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Fig. 1.—A large mononuclear cell, typical of 
those scattered in the ulcer bases in the first 
operative specimen.
The specimen received for pathological ex­
amination showed a taut, slightly scarred ser­
osa over which many tiny, dilated vessels 
extended from the mesenteric border. In each 
portion of bowel the submucosa and the 
muscularis were thickened, and over the 
mucosal surfaces there were areas of conges­
tion and superficial ulceration.
Microscopically, there were a number of 
ulcers of varying depth, with none extending 
as deep as the circular muscle layer. In the 
ulcerated areas the submucosa was thickened 
and fibrosed, and there was extensive infiltra­
tion by lymphocytes and occasional neutro­
phils. Both eosinophils and plasma cells were 
conspicuous throughout, and were often 
gathered into highly cellular aggregations. The 
muscle fibres were separated by edema fluid, 
and in the subserosa there was again marked 
edema, some formation of fibrous tissue and a 
cellular infiltration similar to that in the over- 
lying mucosa. Nowhere was there any ten-
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Fig. 2.—The tumour present in the second op­
erative specimen showing much cellular pleo- 
morphism and numerous giant cells.
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Fig. 3.—A high power view of the tumour in 
the second operative specimen showing the 
bizarre cellular types encountered.
dency to granuloma formation, and in the 
mesenteric lymph nodes the changes were 
those of reactive hyperplasia and edema.
In several places there was no actual ulcer­
ation of the mucosa, but the bowel was thick­
ened by edema and cellular infiltration of the 
submueosa, with destruction of the muscularis 
mucosae. In these areas it was clear that ulcer­
ation was secondary to cellular proliferation 
in the bowel wall.
A diagnosis of ulcerative ileitis was made.
The patient returned to hospital on October 
1, 1957. Since his operation he had felt well, 
had gained weight and had been able to work 
full-time. On the day before admission he had 
a sudden, massive melena without other symp­
toms.
Physical examination and the results of a 
barium meal and a barium enema were nega­
tive. Surgical intervention was not considered 
to be warranted at this time, and after trans­
fusion with whole blood the patient was dis­
charged. From that time until his readmission 
on December 30, 1957, he complained of 
fever, sweating and general malaise, and lat­
terly suffered from abdominal cramps and 
further rectal bleeding. A repeat barium meal 
and barium enema were negative.
At laparotomy on January 11, 1958, the 
small bowel was dilated from the ligament of 
Treitz to the first of the two previous anas­
tomoses. At this point there was a mass con­
stricting the bowel and completely encircling 
it. It  extended a distance of 2 to 3 inches and 
was adherent to other loops of small bowel. 
On palpation, the lesion was much harder 
than the corresponding area at the previous 
resection.
The mesentery of this region was thickened 
and contained numerous firm, discrete lymph 
nodes. There was no evidence of thickening
of the bowel wall or of lymphadenopathy at 
the lower anastomosis.
Approximately 18 inches of small bowel 
were resected together with the involved mes­
entery, and a new end-to-end anastomosis 
was constructed. The wound was closed in 
layers, without drainage. The patient made 
an uneventful recovery and was discharged 
on January 25, 1958.
The serosa was scarred and puckered at 
about the midpoint of the 25 cm. segment re­
ceived by the pathology laboratory, and a 
hard, irregularly-outlined mass bulged into the 
bowel lumen. The surface of this mass was 
depressed, roughened and ulcerated. It was 
composed of grey-white tissue that had com­
pletely replaced the bowel wall.
Sections of the mass showed sheets of pleo­
morphic tumour cells and leukocytes. At the 
margins of the growth, intact mucosa covered 
the tumour but centrally there was ulceration 
covered by a  nondescript slough. The tumour 
cells themselves were of wildly bizarre ap­
pearance, with numerous enlarged and hyper- 
chromatic nuclei and prominent nucleoli. Mul- 
tinucleated giant cells, often in mitosis, were 
frequent, and these were of extreme variability 
in size and shape. Most of them had brightly 
conspicuous eosinophilic nuclei, and a few 
were reminiscent of the Reed-Sternberg cells 
of Hodgkin’s disease.
The tumour had extended through both 
coats of the muscle wall and was beginning 
to fan out into the mesentery. However, the 
mesenteric lymph nodes were enlarged by 
edema and non-specific hyperplasia only, and 
in none of them was there any evidence of 
tumour.
D iscussion
The crucial issue in this case is the ques-
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tion whether the malignant tumour present 
in the second specimen was coincidental to 
the ulcerative lesion resected in 1956, or 
whether the two lesions were related in 
some way. Although the theory of coinci­
dence can only be satisfactorily refuted by 
a demonstration of a similar sequence of 
events in other cases, there are one or two 
points in the present case which are worthy 
of attention.
Firstly, the site of the malignant lesion 
coincided with the upper of the two ana­
stomoses fashioned at the previous opera­
tion. Though this location by no means 
establishes a sequential relationship, it 
does, we think, offer a prima facie  case for 
such a supposition. Secondly, although the 
general tissue architecture of the lesion in 
the first specimen was quite benign, some 
cytological considerations may be of great­
er significance.
In reviewing the slides of the original 
specimen, it was realised that there were 
occasional scattered cells in the ulcer bases 
whose interpretation was both doubtful 
and intriguing. Fig. 1 illustrates one of 
these cells, and emphasizes the solitary, 
scattered nature of the cell type. The cells 
are neither numerous enough nor menac­
ing enough to justify a diagnosis of malig­
nancy, but in their present context they 
point a striking similarity of this condition 
to mycosis fungoides.
In the skin, according to Allen,1 the 
eczematoid stage of mycosis fungoides is 
marked by a dermal infiltration of cells that 
may be entirely non-specific. In addition 
to the usual inflammatory cells, however, 
there may occur, in the clinically eczema­
toid stage, other cells which suggest the 
specific diagnosis of mycosis fungoides. 
The similarity of the cellular picture de­
scribed by Allen to that of the present case 
is, at the least, suggestive.
Various forms of malignant lymphoma, 
including Hodgkin’s disease and leukemia, 
have been described as evolving from the 
dermal lesions of mycosis fungoides. The 
Canadian Tumour Registry was consulted 
in this instance, and it was generally agreed 
that the lesion was neoplastic and be­
longed to the group of malignant lymph­
omas, both Hodgkin’s sarcoma and reticul­
um cell sarcoma being mentioned.
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It is well known, of course, that the 
prognostic implications of intestinal lymph­
omas are not always comparable to those 
of diseases of similar appearance in the 
mediastinum or in lymph nodes. Too rigid 
a classification may, in fact, ignore the 
natural history peculiar to these tumours. 
It is not impossible that some of the gastro­
intestinal lymphomas at least, may repre­
sent a distinct disease entity carrying a 
characteristic and not always immediately 
unfavourable outlook.
In the present case, this patient was 
working, looking well and had no com­
plaints almost four years after his second 
operation. He had received no radiother­
apy, and had not been admitted to hospital 
during that time. It may be that early 
complete surgical treatment is sufficient to 
ensure a complete cure or, at least, a 
lengthy remission in cases of this kind.
Su m m a r y
A case is presented in which a puzzling 
ulcerative lesion of the small intestine pre­
ceded the development of a frank malig­
nant lymphoma. The analogy between the 
lesion described and mycosis fungoides is 
discussed, and the possible prognosis of the 
tumour is indicated.
R e f e r e n c e
1. Al l e n , A. C.: The skin: a clinicopathologic 
treatise, C. V. Mosby Company, St. Louis, 
Mo., 1954, p. 1014. ‘
R esume
Un homme de 40 ans accusant de la constipa­
tion et du melaena fut trouve, a la laparotomie, 
porteur de plusieurs gros ganglions mesenteriques. 
Ils etaient confines a deux regions: 1’une situee 
a environ un metre du ligament de Treitz et 
Fautre beaucoup plus bas. Les deux regions 
furent resequees et l’anatomopathologie rapporta 
une infiltration lymphocytaire massive avec de 
rares neutrophiles et plusieurs eosinophiles et 
plasmacytes, souvent groupes. La muqueuse souf- 
frait d’uloeration macro et microscopique. On posa 
un diagnostic d’ileite ulcereuse. Sauf pour un 
Episode brutal de melaena, le malade se porta bien 
pendant presque deux ans.
La reprise de fievre, transpiration, douleurs 
abdominales et rectorragie determina une 
deuxieme laparotomie. Cette intervention revela 
une dilatation du grele proximal ainsi qu’une 
masse renitente en virole a 1’endroit de l’anasto- 
mose anterieure. Environ 54 cm. de petit intestin
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furent enleves. Cette piece contenait une masse 
gris pale, irreguliere et qui faisait saillie dans la 
lumiere; la surface en etait rugueuse, deprimee 
et ulceree. Cette tumeur etait composee de leu­
cocytes et de nappes de cellules pleomorphiques 
a gros noyaux hyperchromatiques et a nucleoles 
proeminents; elle comportait aussi de nombreuses 
formations geantes dont plusieurs etaient en mi-
tose et evoquaient dans certains cas les cellules 
de Reed-Sternberg.
Les auteurs se demandent si les ulceres de- 
eouverts a la premiere intervention pouvaient 
avoir quelque rapport a des manifestations de 
mycose fongoide. Plus de trois ans apres la 
deuxieme intervention, le malade gagne sa vie et 
se porte bien.
THE SEROTONIN SYNDROME IN CARCINOIDOSIS0
G. B. ELLIOTT, M.B., B.S., M.R.C.S., L.R.C.P., D. A. GRACE, M.D. 
and H. E. GIBSON, M.D., Calgary, Alta.
Pierre M asson,1 in 1914, was the first to 
suggest that the intracytoplasmic granula­
tion in carcinoid tumours, which reduced 
silver salts, pointed to an endocrine func­
tion for these “argentaffin” cells. After un­
successful searches for evidence of glu­
cagon, histamine and noradrenalin produc­
tion, clinical confirmation of his prediction 
was made in 1954 by Thorson et al.,2 when 
they reported observations indicating that 
attacks of peculiar, episodic, mottled, ce- 
phalad cyanosis seen in carcinoidosis were 
due to excessive secretion of serotonin by 
tumour masses. The secretion exceeded the 
normal and considerable capability of the 
liver to destroy serotonin en route to the 
heart from  the portal venous bed.3 Thus, 
in most cases, this syndrome points to the 
presence of hepatic carcinoid metastases 
and these patients form a unique group in 
that they usually survive in good health for 
many years. Almost all features associated 
with carcinoid tumours are different from 
those of adenocarcinoma of bowel. W e 
wish to report an illustrative case.
C ase Report
In June 1950, a previously healthy 46-year- 
old housewife complained of attacks of inter­
mittent periumbilical pain without nausea or 
vomiting. A small paraumbilical hernia about 
an inch in diameter, thought to be the cause 
of her symptoms, was repaired but her symp­
toms were not relieved. By November 1951 
whenever she had intestinal colic she noted a
'F rom  the Department of Clinical Laboratories, 
Calgary General Hospital, Calgary, Alta.
distension of her lower abdomen to the right 
of the midline, about the size of a fist. 
This always disappeared with a gurgling 
sound and she experienced almost immediate 
relief of symptoms. Nausea and vomiting had 
also occurred but did not relieve the pain.
At laparotomy the lower loops of ileum 
were found to be dilated, and the ileocecal 
valve was deformed by a discrete, yellow, 
oval mesenteric tumour, 3 cm. in its maximum 
diameter. The distal 40 cm. of ileum, ileocecal 
valve and proximal 12 cm. of cecum with 
appendix were resected. The appendix was 
shrunken and showed no lumen, but had a 
bulbous tip, 1.4 cm. in diameter, formed by a 
mass of infiltrating carcinoid tumour. Micro­
scopically, perineural lymphatic permeation 
was detected (Fig. 1), and the proximal 
lumen was obliterated by old scar tissue. The 
lymph nodes in the mesoappendix were shotty 
and replaced by metastatic carcinoid tumour, 
and the largest of these had kinked the ileo­
cecal valve. The ileal wall was apparently 
intact and no tumour was found in the re­
mainder of the specimen. Her convalescence 
was uneventful.
The patient was well until 1953 when mild 
diarrhea occurred and this has persisted. Two 
years later she noted frequent attacks of facial 
flushing. On examination an enlarged painless 
lymph node was noted in her left groin. On 
excision, this was found to be rounded, 2Vz 
cm. in diameter, and showed a yellow 
homogeneous cut surface. Microscopically, 
node tissue was replaced by metastatic carcin­
oid tumour. A semiquantitative test on a ran­
dom urine sample for 5-hydroxy-indole-acetic 
acid (5-HIAA) was negative.
Her general health was unimpaired but by 
February 1959 she was having five bowel 
movements daily and the diarrhea and facial
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Fig. 1.—Carcinoid tumour infiltrating wall of appendix excised in 1951. Perineural lymphatic 
permeation is present (arrows). High power view.
flushing showed marked relationship to any ex­
citement. During the year she had lost about 
20 lb. in weight. She was readmitted to hos­
pital complaining of dull periumbilical pain of 
a rhythmic nature recurring every five min­
utes and never subsiding completely. This was 
not related to other symptoms. On examination 
she looked healthy but, when she was startled, 
a bright pink flush appeared over the upper 
portion of her body in the distribution of the 
superior vena cava and she perspired freely 
for about five minutes in the same zone. Then, 
the rash became coarsely mottled, bluish and 
disappeared (Fig 2 ). During these episodes 
her blood pressure rose from a resting level of 
140/85 to 170/100 and her pulse rate from 
70 to about 85 per minute. A firm ill-defined 
mass, which did not move with respiration, 
was palpable in the supraumbilical region in 
the midline. No peripheral lymphadenopathy 
was detected. No cardiac abnormalities were 
detected and the electrocardiogram was nor­
mal. Radiological examination suggested an 
extrinsic soft tissue mass producing minor in­
dentation of the pyloric antrum. The rapid 
transit time of barium through the small in­
testine was noted.
Fig. 2.—The mottled flushing of face, neck and 
shoulders only is present with cyanosis of lips> 
This patient normally has a fair complexion.
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Fig. 3 .—Metastatic carcinoid tumour in inguinal lymph node in 1953 showing nuclear regularity 
and absence of mitotic activity. High power view.
Fig. 4 .—Well-differentiated carcinoid metastasis compressing adjacent liver. Biopsied in the 
tenth year after resection of appendiceal primary. High power view.
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A laboratory investigation gave the follow­
ing results: Hb. 16.3 g. %; leukocyte count 
7500/c.mm. with a normal differential; ery­
throcyte sedimentation rate, 8 mm./hr.; 
V.D.R.L. reaction for syphilis, negative. The 
urine was examined for the presence of 5- 
HIAA and showed a very strongly positive 
test. Two 24-hour urine samples were 
collected and these contained 71 mg. % and 
113 mg. % of serotonin respectively. The Uden- 
friend method was used in which the normal 
range is 2-9 mg./24 hrs.
At laparotomy, a mass of fused enlarged 
para-aortic lymph nodes were found posterior 
to the transverse colon, some of which were 
3 cm. in size and all were apparently replaced 
by metastatic tumour. Multiple yellow meta- 
stases were seen in the liver, one was 10 cm. 
in diameter, but the latter showed well-differ­
entiated metastatic carcinoid tumour closely 
similar to that seen in the inguinal node and 
in the appendix reported six and 10 years 
previously (Figs. 3 and 4 ) . The patient still 
looks and feels in good health apart from epi­
sodes of flushing, which are relieved by anti- 
histaminics. ( See Addendum.)
D iscussion
While there is little doubt that all carcin­
oid tumours are very low-grade malignant 
tumours,4 they do not resemble other 
adenocarcinomata of bowel in any way. 
They are commonly found in the tip of the 
appendix and Ritchie® gave their frequency 
throughout the intestine as appendix—67%, 
small intestine—25%, colon—4%, rectum— 
3% , stomach—2% and duodenum—0.2%. 
On rare occasions similar tumours have 
been described arising in the bronchus, 
gallbladder and as components of ovarian 
and testicular teratomata.
Initially considered to be benign, their 
rate of growth and tendency to metastasize 
is so slow that malignant characteristics 
are not readily apparent. In Thorson’s 
series of cases of carcinoidosis,6 the prim­
ary tumour occurred in the small bowel in 
three-quarters of his cases with only a 
single primary in the appendix. One won­
ders why metastatic spread from primary 
carcinoid tumours of the appendix is re­
ported so rarely. Carcinoid tumours occur­
ring in the appendix sometimes appear to 
produce clinical symptoms of appendicitis, 
and in any case this locus of origin is very 
likely to be excised en passant during other
operations. On the other hand, those 
tumours occurring in the small bowel are 
often clinically silent for long periods. In 
our case, kinking of the ileum by an appen­
diceal nodal metastatis had produced the 
initial symptoms. Such kinking has been 
suggested as a roentgen sign of malignant 
small bowel carcinoid tumour.7
Such circumstances have led to a belief 
that carcinoid tumours of the appendix 
are benign while those in the small bowel 
are malignant.8 This is almost certainly un­
true and probably these tumours are all 
malignant, but with very slow rates of 
growth.9 Unlike metastases from adeno­
carcinoma of the bowel in the liver, car­
cinoid hepatic metastases grow very slowly 
indeed and do not appear to respond to 
stored hepatic growth substances by altera­
tion of mitotic activity. Metastatic carcin­
oidosis in the liver is unique in its failure 
to respond in this way, and the growth rate 
of the implants does not appear to be any 
higher in the liver than in the primary 
tumour. In the cases reviewed by Thorson 
et a ir  most showed prolonged survivals for 
periods of 10 years and even longer with 
signs of hepatic metastases. These pro­
longed survivals in a state of hypersero- 
toninemia led to the discovery that a 
peculiar chronic endocarditis eventually 
occurred in the valves on the right side 
of the heart. The most commonly affected 
is the tricuspid, followed by the pulmonary 
valve. Although noticed as early as 1931 
by Scholte,10 Thorson et a ir  were the first 
to describe the full syndrome clearly and 
ascribe it to probable serotonin effects. The 
damaging agent has not yet been identi­
fied, but there is some reason to suppose 
that the serotonin provokes a release of 
histamine which damages the endocard­
ium.8 It is interesting that the episodic 
flushing and diarrhea of the established 
syndrome ceased after removal of carcinoid 
tumour which occurred in ovarian terato­
mata which drained directly into inferior 
vena cava. However, the cardiac lesions 
persisted even though the urinary 5-HIAA 
values fell to normal.11 The left side of heart 
is unaffected and the lungs have been 
vaguely regarded as “a metabolic sentry”. 
This is in counter-distinction to rheumatic 
heart disease where the right side of the
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heart is usually spared and the posterior 
wall of the left auricle (McCallum’s 
patch) and the mitral valve bear the brunt 
of injury. This is curious for these areas 
represent the impact areas for blood flow 
emerging from the lungs, in what is now 
commonly assumed to be purely a collagen 
disease.
Some impetus was given to the detection 
of the carcinoid syndrome by the descrip­
tion of a qualitative urinary test for an 
excretion product of serotonin, 5-hydroxy- 
indole-acetic acid (5-HIAA).12
Urinary secretion of 5-HIAA normally 
varies from 2-9 mg. per day. Values of SO 
mg. or over per day are probably diag­
nostic. The screening test gives a positive 
purple colour in urine tested at levels of 
excretion as low as 40 mg./24 hours. It 
should be noted that false positives can 
be produced by drugs such as acetanilid, 
methocarbamol and methenesin carbam­
ate.13 These produce a red colour with the 
standard screening test as opposed to 
purple. In addition, ingestion of bananas 
may cause increased excretion of 5-HIAA, 
producing 3.7 mg. of serotonin per average 
banana pulp.14 Several instances of car­
cinoid syndrome have occurred in patients 
with bronchial adenomata, said to be of 
carcinoid type, which contained seroton­
in.13 The significance of this finding is not 
yet apparent.
Even when excision of tumour masses 
is not feasible, these patients may live in 
good health for many years. For this reason 
it is very important that a gloomy prog­
nosis should not be given as is usual in 
hepatic metastases from any other source. 
Several of Thorson’s cases2 had a history 
of symptoms of carcinoidosis of over 10 
years’ duration. In another, the metastases, 
thought to be inoperable, had not grown 
appreciably larger when the patient died 
20 years later from another cause.16 Treat­
ment with radiotherapy and intravenous 
radioactive colloidal gold has not been suc­
cessful.8 Similarly, antagonists to serotonin 
have produced little symptomatic relief. A 
trial of vinblastine sulfate,17 given in four 
intravenous doses of 10 mg. over four 
weeks, produced no symptomatic improve­
ment in our patient. Her urine excretion of 
serotonin remained between 200 and 228
mg. per day after this treatment. Various 
antihistaminics, and especially chlorpro- 
mazine, have been quite successful in sup­
pressing the tendency to flush, but opiates 
may be necessary to lessen the diarrhea.
Su m m a r y
An instance of metastatic hepatic car­
cinoidosis from a primary in the appendix 
that was excised 10 years previously is re­
ported. The patient has remained in good 
general health apart from attacks of epi­
sodic, mottled, cephalad cyanosis and di­
arrhea in the past eight years.
Daily urinary excretion of 5-hydroxy- 
indole-acetic acid, an excretion product of 
serotonin produced by the endocrine car­
cinoid cells, is characteristically very great­
ly increased. These levels, and the patient’s 
symptoms, were uninfluenced by a thera­
peutic trial of vinblastine sulfate (vinca- 
leukoblastine).
The long life expectancy and clinical 
characteristics of carcinoidosis are also re­
viewed.
A ddendum
After this paper was written, radiotherapy 
was tried on the upper abdominal metastatic 
mass, using a cobalt teletherapy unit with a 
field size of 12 x 15 cm. Over a three-week 
period a maximum absorbed dose of 2175 r 
measured in soft tissue was given. The patient 
noticed diminution in her attacks of flushing 
about half-way through the course and the 
improvement has continued for five months.
Urine indole acetic acid levels were still 
178 mg. per litre at the end of the course of 
treatment.
We are grateful to Doctor P. L. Kurtz of Eli 
Lilly Clinical Research International, Indianapolis, 
U.S.A., for supplies of vinblastine, which had not 
been tried previously in carcinoidosis, and to Dr. 
Edwin Smith, chief radiotherapist, Calgary Cancer 
Clinic, for the additional information supplied in 
the follow-up of this patient.
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Resume
L’article decrit le cas d’une femme de 46 ans souffrant d’atteinte hepatique due a une tum eur carcino'ide primaire de l’appendice resequee dix ans plus tot. La laparotomie a montre la presence de plusieurs gros ganglions para-aortiques fondus ensemble et apparemment remplaces par du tissu metastatique. Plusieurs foyers metastatiques jauna- tres dont un atteignant 10 cm. de diametre ont envahi le foie. Cependant, l’etat general de la patiente est demeure bon, sauf pour quelques manifestations episodiques de cyanose faciale et de diarrhee au cours des huit demieres annees. L’excretion urinaire quotidienne d’acide 5-hydroxy- indole acetique, produit de 1’excretion de la serotonine par les cellules endocrines carcinoides, su'bit une augmentation caracteristique conside­rable. Ces niveaux de meme que les symptdmes manifestes par la patiente n’ont ete aucunement modifies par I’administration therapeutique de sul­fate de vinblastine (vincaleucoblastine).L’article etudie egalement 1’esperance de vie de la malade et les caracteristiques cliniques de la carcinoldose.
NOUVELLE PRATIQUE CHIRURGICALE IL- LUSTREE. Fascicule XVII (New Surgical Prac­tice Illustrated. Fascicle XVII). Edited by Jean Quenu. 268 pp. Illust. G. Doin & Cie, Paris, 1961. 41 NF. $8.20 (approx.).
Dans une oeuvre de 1’envergure de celle qu’a entreprise Jean Quenu, il est difficile, en con­sultant les fascicules de “Nouvelle Pratique Chirurgicale Illustree”, d’oublier totalement le grand “Traite de Technique Chirurgicale” du meme auteur et d’eviter les comparaisons.Autant le Traite semblait une mine inepui- sable de renseignements techniques autant par l’etude du Fascicule XVII nous avons plaisir a retrouver la meme minutie du detail ana- tomique et operatoire avec la difference que le texte est tres court cedant plus de place aux excellentes illustrations de P. Rivallain qui n’ont besoin que tres peu d’explications.Les collaborateurs de Quenu, Thomoret,
Dubost, Soulie, Louis Quenu et Pandovani ont le souci d’apporter a leurs lecteurs les techniques les plus nouvelles.C’est ainsi que la “Resection pulmonaire plurisegmentaire, la prothese de nylon pour cure d’eventration, les moyens complets d’ex- ploration peroperatoire des voies biliaires si bien mis en evidence par Dubost, la cure de la fistule anale extra sphincterienne, la plastie dans le phimosis et la cure de la pseudarthrose infectee de la jambe” comportent dans leurs descriptions ce qui me semble de plus recent et de plus a la page comme cures operatoires.Presentees comme des manoeuvres chirurgi- cales bien individualisees, deja mises a l’epreuve avec succes, il est non moins inte- ressant de prendre connaissance des resultats obtenus malgre la complexite du cas.Il faut lire la “Nouvelle Pratique Chirurgi- cale Illustree.”
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CARCINOMA OF THE MAIN INTRAHEPATIC BILE DUCTS
A. F. ALVAREZ, M.B., F.R.C.S.,* Trail, B.C.
In a  pr ev io u s communication1 the diffi­
culties in the diagnosis and treatment of 
carcinoma of the main hepatic ducts with­
in the liver were discussed. A further case 
of this condition is now presented because 
it illustrates most typically these difficul­
ties, and at the same time it again suggests
C a se R epo r t
Mr. A.S., a 65-year-old white man, was re­
ferred to the author on November 19, 1958, 
because of probable intrahepatic biliary ob­
struction. The patient had been well until one 
month before, when he began to notice some 
discomfort in the back, which radiated from
Fig. 1.—Operative cholangiogram. A filling defect in tered the left duct.
that the condition is not as infrequent as 
would be supposed from the paucity of the 
literature on the subject. Also, the relative­
ly slow progress of these lesions indicates 
the necessity of devising more satisfactory 
operative treatment because, hitherto, 
death has often resulted from the effects of 
biliary obstruction and infection and not 
from the irremediable spread of the car­
cinoma.
“Department of Surgery, The C. S. Williams Clinic, 901 Helena St., Trail, B.C.
the shoulder blades downwards and was ac­
companied by a sensation of itching which 
was becoming progressively worse. For the 
previous two months he had noticed that his 
stools were light in colour and his urine was 
quite dark. Jaundice had appeared two weeks 
before admission. His appetite was good but 
there had been considerable weight loss.
On examination, the patient was a thick­
set but emaciated, moderately jaundiced, eld­
erly man. The liver was palpable four fingers’ 
breadth below the costal margin; no enlarge­
ment of the gallbladder was detected.
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Fig. 2.—Hepatogram. Dye injected into peripheral tributary of left hepatic duct. Dilated 
right and left main hepatic ducts. Minimal filling of proximal common hepatic duct.
An investigation, appropriate for obstructive 
jaundice, was undertaken and the results were 
as follows: alkaline phosphatase, 30 King- 
Armstrong units; cephalin cholesterol floccula­
tion test, negative; thymol flocculation test, 0; 
serum cholesterol, 380 mg. %; urine urobilino­
gen, positive to a titre of 1 in 100; non-protein 
nitrogen, 40 mg. %; bromsulphalein test, 55% 
retention in 30 min.; prothrombin index, 90%, 
and the serum amylase and urine amylase 
were within normal limits. The blood count 
was as follows: red blood count, 4,500,000/ 
c.mm.; hemoglobin, 96%; leukocyte count, 
8150/c.mm. (basophils 1%, eosinophils 1%, 
stab forms 6%, segmented forms 72%, lympho­
cytes 19% and monocytes 1%). The erythrocyte 
sedimentation rate was 49 mm./hr. After the 
daily injection of vitamin K pieparations, lap­
arotomy was performed on November 25,
1958. The liver was markedly enlarged and 
very bile-stained. The gallbladder was four 
to five times the normal size but a little 
flaccid; no calculi were palpable within its 
lumen. The common bile duct was somewhat 
distended and was surrounded by numerous 
enlarged lymph nodes, which were thought to 
be of inflammatory origin. The whole of the 
pancreas was somewhat enlarged, hyperemic, 
nodular and had small opaque areas on its 
surface which were thought to represent 
plaques of fat necrosis. It was assumed that 
the lesion was subacute pancreatitis which 
had caused obstruction of the common bile 
duct. An operative cholangiogram was not per­
formed. An end-to-end cholecystojejunostomy, 
en Y, was carried out. Penicillin and vitamin 
K injections were administered during the 
postoperative period.
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Contrary to expectations, the patient’s jaun­
dice failed to resolve and 10 days later the 
total serum bilirubin level increased to 7.8 
mg. %; the direct-reaction fraction was strongly 
positive. It was clear that a mistake had been 
made in the interpretation of the laparotomy 
findings. Recalling the somewhat flaccid state 
o f the gallbladder in spite of its apparent 
enlargement, an obstructive lesion in the prox­
imal biliary tract, probably within the liver, 
was then suspected. Preparations for further 
operation were made, but this was precipi­
tated by frank dehiscence of the wound on 
December 10. At the second operation, the 
gallbladder was now quite collapsed and aspir­
ation from its lumen yielded nothing but a 
small amount of white mucus. After undoing 
the previous anastomosis, the common bile 
duct was dissected out; it was now quite 
small and contained the same material as the 
gallbladder. A T-tube was introduced into the 
duct and an operative cholangiogram was 
made. This revealed non-filling of the hepatic 
ducts in the left lobe of the liver. There 
was also a filling defect in the commencement 
of the right hepatic duct; distally the dye 
passed readily into the duodenum (Fig. 1). 
A finger was passed to the hilum of the Aver 
and a small, indurated nodule was detected; 
biopsy was not possible due to the technical 
hazard. A diagnosis was made of intrahepatic 
biliary obstruction, probably due to bifurcation 
carcinoma (i.e. carcinoma situated at the bi­
furcation into the right and left hepatic ducts). 
A wedge was taken from the anterior border 
of the left lobe of the liver. A dilated bile duct 
was catheterized with some difficulty and a 
hepatogram obtained. Filling of the grossly 
dilated right and left hepatic duct systems was 
demonstrated with a partial block at the bi­
furcation (Fig. 2 ). An antecolic intrahepatic 
cholangiojejunostomy was carried out utilizing 
the catheterized duct in the cut area of the 
liver and the previously defunctioned loop of 
jejunum.3 The mucosa-to-mucosa suture pre­
sented some difficulty and was not carried out 
as perfectly as one would have desired. The 
poor condition of the patient and the already 
excessive duration of the procedure made a 
second anastomosis to the right lobe of the 
liver impractical. A T-tube was left in the 
common bile duct. Penicillin, streptomycin and 
vitamin K were administered postoperatively.
Barely 24 hours after operation, green bile 
was draining freely from the catheter in the 
anastomosis. Recovery was delayed by partial 
dehiscence of the wound and superimposed 
infection ( Pseudomonas aeroginosa and E. 
coli), which required healing by granulation.
Contraiy to previous experience, the jaundice 
regressed very slowly; the total serum bilirubin 
was 7.3 mg. %; the direct-reaction fraction was 
strongly positive 19 days after operation. 
Treatment with chlortetracycline (Aureomy- 
cin) and prednisone (Metacorten) was then 
given with slow but steady progress. The 
intrahepatic catheter and T-tube were re­
moved 35 days after operation. Shortly there­
after, a small biliary fistula developed which 
drained through the now healed wound. The 
total serum bilirubin, which had remained at 
7 mg. %, dropped to 2.4 mg. %. The patient 
was discharged to his home in an improved 
condition on March 8, 1959, after having spent 
nearly four months in hospital.
For the next 18 months, the progress of 
the patient was satisfactory. He gained weight, , 
18 lb. during the year that followed opera­
tion, and had daily normal-coloured stools; 
his jaundice was barely noticeable and the 
itching had disappeared. His only complaints 
were those of flatulent dyspepsia after meals 
and the persistence of moderate amounts of 
bile drainage from his wound. He had an 
obvious incisional hernia. Bile salts and vita­
min K had been given orally throughout this 
period.
Eighteen months after operation there was 
a gradual decline in his condition punctuated 
by several attacks of low-grade cholangitis, 
which required admission to hospital for one 
week or longer in each instance. In October 
1960, certain laboratory investigations were re­
peated, namely: urine, no bile salts or pigments 
present; urobilinogen, positive in a titre of 1 in 
10; red blood cell count, 4,220,000/c.mm.; 
hemoglobin, 86.5%; erythrocyte sedimentation 
rate, 98 mm./hr.; serum sodium, 132 m Eq./l.; 
potassium, 3.9 m Eq./l.; chlorides, 107 m E q./l.; 
C 0 2 combining power, 22 m Eq./l.; N.P.N., 43 
mg. %; serum proteins, 5.8 g. % (albumin to 
globulin ratio 3 .6 /2 .2 ); thymol turbidity, 2 
units; alkaline phosphatase, 37 King-Armstrong 
units; bromsulphalein test, 44% retention in 30 
min.; cephalin cholesterol flocculation, + 1 , 
and total serum bilirubin, 3.4 mg. %. Only a 
little bile was being discharged at that time 
from the fistula, which was quite small and 
was thought to be closing.
The patient was readmitted to hospital on 
November 5, 1960, in a greatly weakened 
condition and obviously in hepatic failure. 
There was gradual deterioration in spite of 
treatment and he died on December 8, 1960, 
a little over two years after the onset of his 
illness.
The relevant findings at postmortem were 
a small, hard nodule at the hilum of the
January 1962 INTRAHEPATIC DUCTAL CARCINOMA 79
Fig. 3
Fig. 4
Figs. 3 and 4.—Low and high power views of adenocarcinoma of intrahepatic bile duct.
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Fig. 5
Figs. 5 and 6.—Low and high power views of liver showing chronic cholangitis and early 
biliary cirrhosis with reduplication of bile ducts.
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liver, which was obstructing the bifurcation 
of the common hepatic ducts; it was not clear 
at the time whether this was inflammatory or 
malignant in nature. There was some dilata­
tion of the branches of the main hepatic bile 
duct within the liver and obvious biliary cir­
rhosis. The anastomosis had narrowed to a 
diameter of 1 mm. and much inspissated bile 
was present on the proximal (liver) side. The 
anastomosis had obviously been functioning 
because much bile was present in the defunc- 
tioned loop of jejunum. The regional lymph 
nodes were not enlarged. The histological re­
port on the nodule was that of adenocarci­
noma of biliary origin (Figs. 3 and 4 ), and 
the liver parenchyma showed marked changes 
of biliary cirrhosis and chronic cholangitis 
(Figs. 5 and 6 ).
In reviewing this case, it is striking to 
note the slow growth which carcinoma of 
the bifurcation of the hepatic ducts can 
exhibit, at least at times. In this instance, 
it appears that there had been very little 
increase in the size of the growth during 
two years. Surely this warrants an inten­
sive search for more satisfactory methods 
of treatment. At the present time a direct 
attack upon the bifurcation of the right 
and left hepatic ducts is contraindicated 
because there are no satisfactory means of 
repairing the deficiencies in the branches 
of the portal vein, hepatic artery and hepa­
tic ducts which would result. Modern 
developments in tissue replacement and 
ancillary supportive surgical measures, 
however, make one confident that such an 
approach to the problem will be possible 
in the future. Meanwhile, worthwhile pal­
liation can be obtained by our present 
methods, even though they are rather 
crude; these surely can be improved. As 
already pointed out,1 intrahepatic cholan­
giojejunostomy should be extended to in­
clude anastomosis to both lobes of the 
liver, because spread of the growth at the 
bifurcation may easily cut off the main 
hepatic duct of one lobe from that on the 
other side, so that drainage from one or 
other lobe is halted. Not only may jaun­
dice then reappear, but cholangiolitic 
abscesses may also be formed causing fur­
ther impairment in liver function and tox­
emia. As the same defunctioned loop of 
jejunum can be used for both anastomoses, 
the operation need not be significantly pro­
longed. Stenoses of the biliary-intestinal
anastomoses are unfortunately all too com­
mon complications. Every effort should 
thus be made to obtain an impeccable ana­
stomosis, which should be made as large 
as possible in each instance. In view of our 
experience, where deterioration follows a 
period of marked postoperative improve­
ment, exploration of the anastomosis may 
be very worthwhile. By a transjejunal ap­
proach, revision of the anastomosis should 
not be too difficult, and may well double 
the survival time. Other forms of short cir­
cuiting have been studied but would not 
seem to offer the advantages of intra­
hepatic cholangiojejunostomy.
Recalling the postmortem findings, one 
would recommend a very careful scrutiny 
of the porta hepatis in cases of obscure 
jaundice. Had it not been selectively 
studied in this instance, the small lesion 
that was present could well have been 
missed, even if routine liver slices had been 
made. Again, one wonders how often a 
small biliary bifurcation carcinoma is 
missed, and what the true incidence of 
this disease is.
The importance of cholangiography at 
operation in cases of obstructive jaundice 
in the absence of an undeniable cause is 
again stressed.
Sum m ary
A further case of carcinoma of the main 
hepatic ducts within the liver is presented. 
The difficulties in diagnosis and treatment 
of the condition are illustrated. Improve­
ments in the present operative treatment 
are suggested.
The author wishes to thank Dr. W. Chomobay 
of New Denver, B.C., for permission to report 
this case.
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Resume
Une douleur sourde interscapulaire accompa- 
gnee de prurit generalise conduisit un homme de 
65 ans a consulter son medecin. A l’interrogatoire, 
on apprit que le malade avait passe des selles 
decolorees et des urines acajou depuis deux mois.
II etait jaune et maigre malgre un bon appetit. Le 
foie depassait le gril costal de quatre travers de 
doigt et les epreuves de laboratoire confirmerent 
1’impresSion chnique d’ictere par obstruction. La 
laparotomie montra un foie enoime tache de bile; 
la vesicule etait quatre ou cinq fois la grosseur 
normale mais plutot flasque. On crut a une pan- 
creatite subaigue et une cholecysto-jejunostomie 
fut pratiquee. Loin de s’ameliorer, la jaunisse s’ac- 
centua dans les jours qui suivirent 1’operation. 
Comme Ton se proposait d’intervenir a nouveau 
le malade subit une eventration de sa plaie. La 
vesicule et le choledoque etaient affaisses et 
presque vides, Un cholangiogramme ne reussit 
pas a delineer l’arbre biliaire du lobe gauche. 
L’operation de Longmire, cholangio-jejunostomie 
intrahepatique, permit un ecoulement de bile dans 
le grele mineure quelques heures plus tard. En 
depit de quelques complications, le malade se 
remit et pendant un an et demi gagna du terrain, 
apres quoi son etat periclita de nouveau. II 
mourut finalement un peu plus de deux ans apres, 
le debut de sa maladie. A l’autopsie on decouvrit 
un adenocarcinome des voies biliaires intrahepa- 
tiques avec cirrhose biliaire et cholangite chroni- 
que prononcees.
A CASE OF EPIDERM OID CYST OF TH E SPLEEN
K. G. ATKINSON, M.D.,* H. H. PITTS, M .D.f and G. C. JOHNSTON, M.D., 
F.R .C.S.[C],t Vancouver, B.C.
Benign, non-parasitic cysts of the spleen 
are uncommon lesions. Of these, the epi­
dermoid cyst is a rare form. Up until 1952, 
there were 23 cases reported in the litera­
ture.2 There have been at least six reported 
since then.4, 5
Among those cases of epidermoid cyst 
of the spleen reported by Fowler,2 no sex 
predominance is noted. The most frequent 
age of occurrence is the second decade.
The pathogenesis of epidermoid cyst of 
the spleen still remains obscure. Because 
the spleen originates from mesodermal 
tissue, many and varied explanations have 
been offered for the presence of epidermal 
tissue.2, 4 No clear evidence for any one 
theory has been brought forward up to the 
present.
“Associate Resident in Surgery, Crease Clinic, De­
partment of Surgery, Vancouver General Hospital. 
tPathologist, St. Paul’s Hospital, Vancouver. 
^Department of Surgery, St. Vincent’s Hospital, 
Vancouver.
C ase Repokt
The patient, M.B., was a Canadian girl, 
aged 12 years. One month before admission 
to hospital, her mother became aware of a 
fullness in the child’s left upper quadrant. The 
child herself had not noticed this. She felt 
perfectly well and never at any time admitted 
to any pain, discomfort or other symptoms asso­
ciated with this mass. She did not lose weight 
but rather was thought to have gained a few 
pounds recently. About eight months before 
the mass was recognized, the child had fallen 
off her bicycle. Apparently this did not cause 
significant pain or injury at the time, because 
it was the girl’s mother rather than the patient 
herself who recalled the incident.
The girl had measles, mumps and chicken- 
pox without complications. She had just 
reached the menarche, having had her first 
menstrual period one month before the ap­
pearance of the mass. Her second menstrual 
period occurred while she was in hospital.
Physical examination at the time of admis­
sion revealed a healthy alert girl. The only
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Fig. 1.—Radiograph of the chest showing an 
elevated left diaphragm.
abnormal physical finding was the mass in 
the left tipper quadrant. This mass flared the 
lower ribs on the left. It extended across the 
midline, and also into the left lower quad­
rant. It was 8 to 10 inches in diameter. The 
mass was firm, smooth on its surface and on 
its edge and was non-tender. No notch was 
palpable. It was not ballottable, nor was a 
bruit heard. Rectal examination was negative.
Laboratory findings.— The hemoglobin was 
12.6 g.; the red cell count was 3,870,000 per 
c.mm.; the leukocyte and differential counts 
were normal; the reticulocyte count was 1.2%; 
the platelet count was 224,460 per c.mm., and 
the bleeding and clotting times were normal; 
clot retraction was complete in two hours; 
erythrocyte sedimentation rates were 3 m m ./ 
hr. and 5 mm./hr.; prothrombin times were 
40%, 27% and 33%; the non-protein nitrogen 
and serum protein determinations were within 
normal limits; the findings on urinalysis were 
normal, but a catheter specimen of urine at 
cystoscopy showed a heavy trace of albumen. 
Hemolytic Staphylococcus aureus, which was 
coagulase positive, was obtained on culture of 
this specimen.
Radiological findings.— A radiograph of the 
chest showed a considerably elevated left 
diaphragm (Fig. 1 ). An intravenous pyelo- 
gram showed a density in the left upper quad­
rant with some downward displacement o f the 
left kidney. The full outline of this kidney was 
seen (Fig. 2 ). A retrograde pyelogram showed 
a downward displacement of the left kidney
Fig. 2.—Intravenous pyelogram showing the 
outline of depressed left kidney and radio-opaque 
mass filling left upper quadrant.
with some flexion at the ureteropelvic junc­
tion. The carbon dioxide, which was intro­
duced presacrally, did not pass up around the 
mass (Fig. 3 ).
Fig. 3.—Left retrograde pyelogram and pre- 
sacral gas insufflation shows flexion at uretero­
pelvic junction. Note outline of lower portion of 
tumour by presacral gas.
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Fig. 4.—The cyst and bulk of spleen at one pole.
The mass was approached through a left 
thoracoabdominal incision. The spleen itself 
presented in the wound, with the cyst on its 
deep surface. The mass was attached to the 
diaphragm by several firm adhesions. When 
these were released, delivery of the mass into 
the wound and ligation of the splenic pedicle 
were accomplished with relative ease.
Pathology.— Gross description: The speci­
men was a large, semifluetuant ovoid mass, 
weighing 3178 g. and measuring 30 x 18 cm. 
in its greatest dimensions (Fig. 4 ). The ex­
ternal surface was of a dark brick-red colour, 
smooth and glistening. The flattened, com­
pressed spleen, measuring 9 x 7 x 4  cm., was 
noted at one pole and it was intimately asso­
ciated with the cystic mass. On opening this 
it was seen to be unilocular and filled with 
a fairly clear, straw-coloured fluid; the lining 
was coarsely trabeculated, sclerotic and hya­
line in some areas, and the inferior aspect 
of the spleen formed a part of this wall, which 
in general averaged 2 to 5 mm. in thickness 
(Fig. 5 ).
Microscopic examination: A large number of 
sections were taken through various portions 
of the cyst wall. Some of these showed a 
well-defined stratified squamous epithelial
lining, generally rather thin but in some places 
slightly thickened, and in the thickened areas 
some rather indefinite intercellular bridges 
were noted. In one of the sections there were 
two or three small locules in the immediate 
subepithelial area and these also were lined 
by squamous epithelium (Figs. 6 and 7). In 
general the splenic pulp was quite normal but 
in some instances there was a great deal of 
hyalinization in the subepithelial portion with 
old blood pigment in localized, somewhat 
siderotic-appearing nodules. Here and there, 
especially in the more hyalinized areas, de­
positions of calcific material were noted. No 
hair follicles, sweat or sebaceous glands were 
noted in any of the numerous sections made. 
This last finding established that this struc­
ture was not a dermoid cyst, and it was felt 
therefore that this mass was a pure epider­
moid cyst.
D iscussion
The second decade is the most common 
age group for this lesion. Nothing was 
observed in this case that would aid in 
elucidating the pathogenesis of epidermoid 
cysts of the spleen.
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Fig. 5.—Cyst laid open, showing the markedly trabeculated lining.
Fig. 6. — The squamous epithelial lining o f  main cyst and of superficial small cysts. 
Extensive fibrosis is noted in the subjacent splenic pulp. Low power photomicrograph.
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Fig. 7.—Typical squamous epithelial lining with desquamated degenerated cells partly 
adherent. High power photomicrograph.
From the clinical point of view, it was 
felt preoperatively that this tumour repre­
sented a retroperitoneal mass, probably 
malignant. The fact that gas introduced 
into the presacral space would not pass 
around the mass was considered further 
evidence of its retroperitoneal position. In 
spite of the patient’s good general condi­
tion, neuroblastoma and Wilms’ tumour 
were felt to be among the most likely 
possibilities.
Clinically, the differentiation of this 
lesion from retroperitoneal tumours and 
other causes of splenomegaly would appear 
to rest on the following points:1 ( I )
Downward displacement of the splenic 
flexure of the colon is thought by some 
authors to be almost pathognomonic of 
splenic cysts. Usually this does not occur 
with other types of splenic enlargement. 
(2 ) Retroperitoneal tumours push the 
colon forward rather than downward. (3 ) 
The cystic spleen pushes the stomach 
downward and to the right; it pushes the
kidney downward, the diaphragm upward, 
and, as already noted, pushes the splenic 
flexure of the colon downward.
With both intravenous and retrograde 
pyelography, it was noted, in this and 
other cases, that not only was the kidney 
pushed downward but also there was 
rather marked flexion of the left uretero- 
pelvic junction.
Su m m a r y
A case of an epidermoid cyst of the 
spleen in a 12-year-old girl is presented. 
Comments on the incidence of the lesion 
and on its diagnosis are made.
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Resume
t La rate est d’origine mesodermique; l’inclusion 
d’un kyste epidermoide pose done un probleme
d’etiologie qui demeure encore insoluble. Une 
fillette de 12 ans par ailleurs en bonne sante 
portait une masse de 20 a 25 cm. de diametre 
au flanc gauche. Ses antecedents ne comportaient 
aucun traumatisme violent. On decouvrit de 
l’albumine dans l’urine ainsi que la presence de 
staphylocoque dore. Le pyelogramme endoveineux 
indiqua un deplacement du rein gauche vers le 
bas, oonfirme par une pyelographie ascendante. 
L ’intervention fut pratiquee par l’abord thoraco­
abdominal. Le kyste prenait origine de la surface 
interne de la rate et pesait avec elle 3178 
grammes. II contenait un liquide jaune paille 
enferme dans une couche de cellules epitheliales 
pavimenteuses.
SIM ULTANEOUS HEMORRHAGE FROM  M U LTIPLE IN TRACEREBRAL 
ANEURYSMS: A CASE REPORT®
F. TURNBULL, B.A., M.D. and C. L. DOLMAN, M.D., Vancouver, B.C.
The occurrence of multiple aneurysms is 
not uncommon. They are found in at least 
10% of cases of subarachnoid hemorrhage. 
Estimates of the frequency range up to 
25%,1 and even higher.8 Frequently they 
are situated symmetrically. They are often 
unequal in size. Most of the recorded cases 
mention only two aneurysms, but up to 10 
in one patient have been found.4 Instances 
have been recorded of a second and fatal 
hemorrhage, from a second aneurysm, after 
an interval of years. This may occur 
whether rupture of the first aneurysm 
healed spontaneously,4 or was treated 
surgically.8 The case that we are reporting 
here illustrates another and even more 
treacherous complication, simultaneous 
bleeding from multiple aneurysms.
Sands and Lederer7 reported the case 
of a young man, 31 years of age (their 
Case 3), who had two attacks of subarach­
noid bleeding, with an interval of three 
weeks; death occurred about one week 
after the second episode. Autopsy demon­
strated two berry aneurysms on either side 
of the left posterior communicating artery,
®Division of Neurosurgery and Department of 
Pathology, University of British Columbia Medi­
cal School, Vancouver General Hospital, Van­
couver, B.C.
Read at the Meeting of North Pacific Society of 
Neurology and Psychiatry, Harrison Hot Springs, 
B.C., April 7, 1961.
both of which had ruptured. The appear­
ance of blood clots did not help to estab­
lish whether one had ruptured before the 
other and there were no microscopic studies. 
Mitchell and Angrist5 described a man of 
45 ( their Case 1) who had lived six weeks 
after an episode of hemorrhage. At autopsy 
he was found to have hemorrhage in both 
frontal lobes from two ruptured berry 
aneurysms, one on each anterior cerebral 
artery. Courville and Olsen2 reported a 
case in which autopsy demonstrated rup­
ture of two aneurysms. A man of 55 ( their 
Case 19), after sudden onset of illness, was 
admitted to hospital in a stuporous condi­
tion and remained thus until his death two 
weeks later. Autopsy disclosed two berry 
aneurysms, one at the juncture of the right 
middle cerebral and posterior communi­
cating arteries, the other from the anterior 
communicating artery. Both were ruptured, 
the former into the subarachnoid space 
and the latter into the right frontal lobe 
and lateral ventricle.
C ase Report
Mrs. K.S., a 43-year-old woman, was ad­
mitted to the Vancouver General Hospital on 
July 6, 1960. Her past history was not rele­
vant. On July 2, 1960, while driving as a 
passenger in a car, she turned her head and 
at once experienced a severe pain in the centre
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Fig. 1.—Composite of right and left carotid circulation in anteroposterior pro­
jection showing six aneurysms.
of her head, which left her stunned for a few 
seconds. Intense headache persisted and she 
was taken to a local hospital. Lumbar punc­
ture demonstrated a very bloody cerebrospinal 
fluid. The severe headache persisted but there 
were no gross localizing signs.
On the fourth day she was admitted to the 
Vancouver General Hospital, alert, well- 
oriented but complaining of headache. Her 
neck was very stiff. Optic discs were blurred 
in outline. There were no localizing signs ex­
cept for an equivocal plantar response on the 
left. During the next 24 hours she became 
restless and confused. Bilateral carotid arteri­
ography demonstrated seven aneurysms (Figs.
1 and 2 ) . On the right side, one was arising 
from the internal carotid artery at about the 
site of the posterior communicating branch, 
another at the point of origin of the middle 
cerebral, a third was situated 1 cm. out on the 
trunk, and two more were at the point of 
trifurcation of the middle cerebral artery. The 
anterior and middle cerebral arteries were not 
dislocated. On the left side there was one 
aneurysm halfway out on the main trunk of 
the middle cerebral and a second at the point 
of trifurcation.
Acting on the assumption that bleeding was 
occurring from the right carotid system, albeit 
probably the middle cerebral, it was decided
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Fig. 2.—Right carotid circulation in lateral projection showing the seventh aneurysm.
to ligate the right common carotid artery in 
the neck. After this procedure she was kept 
under hypothermia. Her general condition re­
mained satisfactory for about 24 hours and 
then rapid vasomotor collapse occurred. She 
died on July 9, 1960, seven days after the 
onset of symptoms.
N ecropsy findings.— Significant findings 
were confined to the cardiovascular system, 
lungs and brain. The vessels were more scler­
otic than is usually seen in a woman of the 
patient’s age. Although the heart was neither 
hypertrophied nor scarred, the posterior de­
scending coronary artery was completely 
occluded by atheroma. Multiple plaques of 
atheroma were scattered over the aorta. The 
lungs were edematous and hemorrhagic. The 
brain was swollen and the undersurface was 
obscured by a fairly marked subarachnoid 
hemorrhage. The basal cerebral vessels showed 
only small atheromatous plaques. On dissec­
tion, six berry aneurysms were found (Fig 3 ) . 
Five of these were located on the middle 
cerebral arteries. A small 3 mm. aneurysm was 
situated at a distance of 1 cm. from the ori­
gin of each middle cerebral vessel. The artery
opposite to these aneurysms contained a 
large, thick, yellow plaque of atheroma. In 
this location, the left middle cerebral artery 
contained a fresh thrombus, without organiza­
tion or any inflammatory reaction in the adja­
cent wall. At the final trifurcation, the left 
middle cerebral artery bore a thin-walled, 8 
mm. aneurysm, with a large tear at its tip; the 
right had two thin-walled aneurysms between 
the three branches, one measuring 3 mm., the 
other 5 mm. The larger one had a small linear 
tear through which blood could be squeezed. 
The sixth aneurysm, also measuring 5 mm., 
globular and thin-walled, was located at the 
origin of the right posterior communicating 
artery from the internal carotid artery and 
had a large tear at the apex. A seventh aneur­
ysm, measuring about 3 mm. in diameter, was 
found on microscopic examination at the bi­
furcation of the right internal carotid artery 
into the anterior and middle cerebral arteries. 
On serial sections, this showed severe thinning 
and fraying of the wall, with blood penetrat­
ing through it; it was surrounded by blood 
and the adjacent brain tissue contained super­
ficial hemorrhages, indicating rupture of this
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Fig. 3.—Gross photograph of base of brain. The arrows indicate the aneurysms. At the most lateral arrow on the left, two separate berry aneurysms were present. The seventh aneurysm is not visible.
aneurysm also and making a total of four rup­tures. The gross appearance and microscopic sections indicated that all ruptures had occurred recently, and either simultaneously or in very close sequence.In the microscopic sections taken from the aneurysms, large and small defects of muscle were visible in the walls of many arteries (Fig. 4). The occasional one showed a distinct thinning of the wall, often with a damaged or 
absent internal elastic membrane and even some bulging, suggestive of a berry aneurysm, 
so that in addition to the seven large ones, an unspecified number of microscopic lesions and potential aneurysms were present. The internal elastica was also partly degenerated in athero­matous plaques.
D iscussion
The initial temporary improvement was 
characteristic of spontaneous recovery after 
rupture of one aneurysm. Just before angi­
ography, the operator predicted that an 
aneurysm would be found on the right 
side. By this time the general condition of 
the patient was deteriorating and it was 
thought that further leakage of blood had 
occurred. When multiple aneurysms on
both sides were demonstrated, immediate 
radical surgery appeared to be unwar­
ranted. Acting on the assumption that 
bleeding was occurring on the right side, 
the right common carotid artery was 
ligated.
It has been argued that ligation of a 
common carotid artery might be employed 
with advantage, on occasion, to carry a 
patient through a critical period.10 Our ex­
perience raises doubt about the wisdom of 
this procedure in cases of bilateral aneur­
ysms, even when the operator is reasonably 
certain that bleeding is only arising on one 
side. The report of Shenkin and associates8 
concerning the hemodynamic effect of uni­
lateral carotid ligation on the cerebral cir­
culation of man is pertinent. Their evi­
dence suggests that ligation of the 
common carotid artery is followed by an 
immediate and persistent rise in the mean 
arterial blood pressure; it is increased on 
the average by 20%. It is conceivable that 
in our case the increase of the intraluminal 
pressure was responsible in part, if not en­
tirely, for the multiple additional ruptures.
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Fig. 4.—Microscopic defect of media and elastica of middle cerebral artery. (Hema­
toxylin and eosin x 110).
The rupture of berry aneurysms depends 
chiefly on two factors: (a ) thinning of the 
wall, particularly the formation of “bub­
bles”, and (b) the blood pressure.3 Our 
experience has served to demonstrate that 
when one of a multiple cluster of aneur­
ysms on the internal carotid systems has 
ruptured, the remaining aneurysms may be 
almost ready to do likewise. The chances 
of several aneurysms showing a similar 
state of damage in their walls is increased 
with the number of aneurysms present. 
Pathological studies in our case suggested 
that there were other potential aneurysms 
in addition to the seven gross aneurysms 
that were demonstrated at necropsy. The 
condition might almost have been called 
an “aneurysmal status”. It is doubtful that 
surgery will ever prove to be very effective 
in this syndrome.
Su m m a r y
A female patient, aged 43, suffered a 
spontaneous subarachnoid hemorrhage. 
Carotid arteriography revealed seven an­
eurysms, five on one side and two on the 
opposite side. The common carotid artery
was ligated on the side from which bleed­
ing was presumed to have occurred. Death 
occurred 24 hours later. Necropsy revealed 
that four of the aneurysms were ruptured. 
Some of the etiological factors are dis­
cussed .
The authors would like to thank Dr. H. Lynnes 
of Ashcroft, B.C., for referring this patient.
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Resume
La presence de multiples anevrysmes intrace- 
rebraux n’est pas rare. On en a releve jusqu’a 
dix chez un malade. II arrive qu’un sujet qui 
a survecu a la rupture d ’un anevrysme succombe 
quelques semaines ou quelques annees plus tard 
a la rupture d’un second. Une femme de 43 ans 
avait subi une douleur intense localisee au centre
du crane a la suite d’un mouvement banal de la 
tete.  ^Sa nuque etait devenue raide et elle faisait 
de l’oedeme des papilles. La ponction lombaire 
donna du liquide cephalorachidien sanglant. 
L ’arteriographie bilaterale carotidienne niontra la 
presence de sept anevrysmes. On crut que la 
lesion siegeait a droite; la carotide commune 
droite fut done ligaturee et la malade gardee sous 
hypothermie. Vingt-quatre heures plus tard la 
tension arterielle s’affaissa et la malade mourut. 
L ’examen necropsique confimia la presence des 
sept lesions macroscopiques et revela egalement 
de multiples anomalies microscopiques de la paroi 
de plusieurs vaisseaux. L’exitus relevait peut-etre 
d’une dechirure a l’extremite d’un anevrysme de 
8 mm. situe a la trifurcation de l’artere cerebrale 
moyenne gauche bien que d’autres fentes aussi 
aient ete decouvertes en rapport avec les autres 
anevrysmes.
Les auteurs se demandent si en presence 
d’anevrysmes bilateraux multiples, la ligature 
d’une carotide commune est d’aucun secours car 
cette intervention eleve la tension intraluminale 
d’environ 20%.
TRACHEAL RECONSTRUCTION WITH DERMAL GRAFT0
C. B. BAKER, M.D., F.R.C.S.[C], T. MOLONY, M.D., F.R.C.S.[C] and J. H. MOFFAT,
M.D., F.R.C.S.[C], Toronto
Case R eport
A 38 -y e a r -o l d  school teacher was admitted 
to St. Michael’s Hospital on November 8, 
1958, for investigation o f a chronic produc­
tive cough. Her symptoms began in 1955 
when, after a bout of pneumonia, she de­
veloped a persistent rasping cough, productive 
of grey-green, mucoid sputum in small 
amounts, accompanied by occasional hemop­
tysis. Shortly before admission she had noted 
dyspnea on effort, associated with a vague 
substernal sensation of pressure, and a stridor- 
ous quality to her respiration.
On physical examination, she was a well- 
developed, well-nourished female who ap­
peared to be her stated age. The only positive 
physical finding was the occasional obvious 
stridorous respiration. The chest and cardio­
vascular systems were otherwise unremark­
able.
The junior interne who first examined this 
patient made the astute diagnosis of benign 
intrabronchial tumour and this diagnosis was 
for the most part substantiated by broncho- 
scopic examination on November 10, 1958.
“ Department of Surgery, St. Michael’s Hospital, 
Toronto.
The bronchoscopist described a large neo­
plasm on the right lateral and posterior walls 
of the trachea extending a distance o f 
5 cm. to a point about 1.5 cm. above the 
carina. A biopsy specimen was reported as an 
adenoma of the trachea of the cylindroid type 
(Fig. 1).
A few  days later an attempt was made to 
remove the tumour endoscopically, but this 
was abandoned when it became obvious that 
the tumour had penetrated to the depths of 
the tracheal cartilages.
Therefore a decision was made to attempt 
a transthoracic excision of the tumour with 
repair of the defect using a dermal graft re­
inforced with wire, after the method of 
Gebauer.1-3
On November 28, the right thoracic cavity 
was opened through the fifth intercostal space. 
A mass the size o f a grape was visible and 
palpable in the mid-portion of the right side 
of the thoracic trachea. No secondary de­
posits were noted. A flap of mediastinal pleura, 
hinged posteriorly, was reflected backward 
and carefully preserved for use in covering 
the area of proposed plastic repair. The tu­
mour was excised as conservatively as possible 
and frozen sections were done to determine the
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Fig. I. — Cylindroma (adenoid cystic carcinoma) of trachea with typical cubiform growth pat­
tern. The tumour invades the full thickness of the tracheal wall from the mucosal surface (at upper 
left) to the outer aspect beyond the cartilage ring (at lower right).
extent of resection necessary. Even so, patho­
logically doubtful areas were left superiorly 
and inferiorlv because of the technical impos­
sibility of repairing the defect that further 
excision would have caused. As it was, the 
defect was startling; that is, the entire right 
thoracic tracheal wall had been removed, as 
well as much of the anterior and posterior 
wall, and, for the greatest part of the defect, 
less than 50% of the tracheal circumference 
remained.
A dermal graft, measuring 2h in. x IK in., 
was obtained from the scapular- area -adjacent 
to the incision and this was painstakingly re­
inforced with No. 32 stainless steel wire 
threaded back and forth, about 5 mm. apart, 
for the length of the graft. When completed, 
this was bent to the shape of the trachea, the 
wire was sutured in place to the trachea, i.e. 
at the edge of the graft, and dermotracheal 
apposition was secured with interrupted 0000 
silk sutures. Replacement of the pleural flap 
resulted in an air-tight closure of the trachea 
as tested by the -application of positive pres­
sure by the anesthetist. A long tracheotomy 
tube that reached to the carina was inserted.
The postoperative course was relatively un­
eventful and a febrile episode responded to 
massive antibiotic therapy.
On December 11, 1958, a bronchoscopic 
examination was done and the graft appeared 
healthy, with granulations about its edges. The 
tracheotomy tube was removed without un­
toward effects and the patient went home on 
December 16 (Fig. 2).
Between December 11, 1958, and the fall 
of 1960, the patient was bronchoscoped on 
nine occasions, usually for routine examina­
tion, but three times for severe -attacks of par­
tial respiratory obstruction. The obstructions 
were all due to the formation of voluminous 
peripheral granulations, which encroached 
heavily upon the tracheal lumen.
On one occasion it was necessary to do a 
tracheotomy following bronchoscopy, to tide 
the patient over a particularly severe episode. 
It was our interesting experience to note that 
the administration of prednisone in small doses 
over an extended period very satisfactorily 
controlled the tendency of granulation tissue 
to be thrown up at the graft edges. The pa­
tient is now on permanent corticosteroid ther-
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Fig. 2.—This is a planogram of the trachea showing some of the wire used in the original dermis graft and indicating the lumen of the trachea.
apy because two previous attempts to discon­tinue corticosteroid medication resulted in a precipitous readmission to hospital for respira­tory obstruction due to granulation tissue. Un­fortunately, however, the graft, which has previously appeared healed, becomes red and granular when the patient is taking the drug.Biopsies, done at every bronchoscopy, have revealed squamous metaplasia, granulation tissue, but no tumour recurrence. It has been possible to advance a 9 x 40 mm. instru­ment to the carina and beyond on almost every examination.The steel wire was occasionally seen pro­jecting into the trachea and in September 1959 a short piece of wire was found in the right middle lobe orifice. At the same time, the bronchoscopist attempted to bend several pro­
truding ends of wire back toward the side wall of the trachea.
When last seen in April 1961, the patient was continuing to teach school in Northern Ontario, in reasonably good health.
D iscussion
Surgical repair of tracheal defects is still 
unsatisfactory because of the peculiar re­
quirements of the region. A rigid structure 
is required to meet the stresses and strains 
of alternating positive and negative pres­
sures. Any prosthesis used must be capable 
of existing in a contaminated field without 
causing serious untoward effects. Anastom-
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oses must be air-tight and stenosis must be 
prevented in the late stages.
Various prostheses have been tested. 
Craig and his group at Northwestern Uni­
versity4 used a polyethylene prosthesis on 
experimental animals and in one clinical 
case that ended fatally. They summarized 
their experiences by pointing out the fol­
lowing inadequacies of prosthetic replace­
ment: (1 ) a prosthesis will ultimately slip; 
(2 ) a prosthesis stimulates the formation 
of excessive granulation tissue; (3 ) pa­
tients have difficulty in passing secretions 
up through a prosthesis, and (4 ) stenosis 
invariably occurs upon removal of the pros­
thesis.
In 1952, Cotton and Penido7 reported 
two tracheal defects which they had re­
paired with stainless steel prosthesis; both 
of these patients were doing fairly well at 
six and 18 months respectively, although 
both had difficulty because of the forma­
tion of excess granulation tissue and the 
latter required reoperation for prosthetic 
replacement on two occasions.
In 1959, Waddell and Cannon,8 at Mas­
sachusetts General Hospital, reported on 
the use of trans-sternal, skin-lined trache­
ostomy as a last resort to permit adequate 
ventilation. They had three deaths in four 
cases, two due to surgical complications 
and one due to recurrent tumour. How­
ever, in none of these patients was the 
operation performed for disease at the 
lower end of the trachea, a normal length 
of which is required to carry out this 
procedure.
In 1952, during the Korean War, Han- 
ner and Cohen9 repaired a linear defect in 
the trachea using a full-thickness skin 
graft, which was wrapped about the thor­
acic trachea and sewn to itself and to the 
trachea, thus forming a sleeve-like wrap 
for the latter. At 10 weeks the patient was 
doing well.
In March 1949, Gebauer,1 in Hawaii, 
performed the first repair of a tracheal 
defect with a wire-reinforced dermal graft, 
a technique he had previously used in re­
pairing a bronchus. In 1951,2 he reported 
on four cases of inflammatory tracheal 
stricture treated by this method. There was
a 75% mortality rate due chiefly to prob­
lems in ventilation during the procedure, 
that is to factors which he considered cor­
rectable.
In 1955, aware of the work of Hanner 
and Cohen, and Gebauer, Horton et al.5 
reported an experimental study on the 
behaviour of dermal, split-thickness and 
full-thickness skin grafts in the thoracic 
cavity of dogs. They found that a split­
thickness graft resulted in the formation of 
a unilocular cyst with the laying down of 
hair and epithelial debris. Furthermore, a 
marked degree of contraction of the graft 
invariably took place. Dermal grafts, on 
the other hand, form a stable scar with 
minimal contractibility and little or no 
hair or cyst formation; further, they are less 
liable to sepsis. Full-thickness skin grafts 
were intermediate in all these respects. 
This study makes very clear the superiority 
of dermal grafts for tracheal repair.
In our experience, stenosis has been a 
problem, not because of graft contraction, 
but because of granulation tissue forma­
tion. W e have been disappointed by 
the failure of the graft to form a stable 
epithelial margin that would solve this 
problem, and are interested in finding out 
what part the stainless steel wire plays 
in delaying complete epithelialization. 
Cortisone has proved useful in controlling 
the formation of granulation tissue.
The tumour has not recurred grossly or 
microscopically as yet, despite the fact that 
residual adenoma may have been present 
after resection. According to Brunn, such is 
the peculiar nature of these tumours that 
partial ablation may result in a permanent 
cure without recurrence.®
Sum m ary
A case of benign adenoma of the thor­
acic trachea treated successfully with 
transthoracic excision and repair, using 
wire-reinforced dermal graft, is reported. 
A brief review of the surgical literature on 
the subject is given.
The authors would like to thank Drs. Adrian 
Anglin and E. F. Brooks for referring this case, 
and Mr. A. Smialowski for the photographic work.
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R esu m e
Une maitresse decole de 38 ans accusant une 
toux chronique, des expectorations, voire des he- 
moptysies, ne montrait a l’examen qu’une respira­
tion striduleuse. On posa un diagnostic clinique 
de tumeur benigne intrabronchique, que confirma 
le bronchoscopiste lorsqu’il preleva d’une masse 
de 5 cm. sise un peu au-dessus de la bifurcation 
un echantillon decrit comme provenant d’un cy- 
lindrome. Devant 1’impossibilite de resequer la 
masse par le truchement de l’endoscopie, on re- 
solut de recourir a une plastie par greffe der- 
mique armee de fil d’acier inoxydable.
Les difficultes techniques que presentait le 
colmatage d’une breche de 4.5 cm. sur 6.5 cm. 
furent surmontees. La malade se retablit bien 
mais dans les deux ans qui suivirent 1’intervention 
elle fut la proie de trois attaques de dyspnee 
grave causee par la proliferation dans la lumiere 
de itissu cicatriciel de  ^granulation emergeant des 
bords du greffon. L ’administration de cortico- 
steroi'des semble avoir eu raison de cette crois- 
sance tissulaire desordonnee.
Les auteurs mentionnent les autres methodes 
employees dans de telles circonstances et rap- 
portees dans la litterature medicale.
THROMBOSIS AND ANTICOAGULANT THER­
APY. Proceedings of a Symposium arranged by 
Professor P. A. Owren, Professor R. B. Hunter 
and Dr. W. Walker and held in Queen’s Col­
lege, Dundee, on 29 and 30 September and 1 
October, 1960. Edited by W. Walker. 106 pp. 
Illust. E . & S. Livingstone Ltd., Edinburgh 
and London; The Macmillan Company of Can­
ada Limited, Toronto, 1961. $3.00.
This is a record of the papers presented in 
October 1960 at a symposium (sponsored by 
the University of St. Andrews) on the subject 
of thrombosis and anticoagulant therapy. This 
book contains much information of value.
Five main subjects are dealt with: (1 ) Cur­
rent concepts of blood coagulation in relation 
to vascular disease. (2 ) Organization and 
laboratory control of anticoagulant therapy. 
(3) The use of anticoagulants in the treatment 
of myocardial infarction, peripheral and 
cerebral vascular disease and in prophylaxis of 
these diseases. (4) Heparinoids and their 
place in therapy. (5 ) Hematological compli­
cations of the use of the extracorporeal cir­
culation.
Many of the authors are well known and 
the subjects are all of current interest.
No attempt has been made to cover the 
subject completely and the book is obviously 
not intended as a text. Having little appeal to 
the general reader, it is of great interest to 
those with a special interest in the subject.
TECHNIQUES OF THORACOTOMY. B. T. Le 
Roux. 94 pp. Illust. E. & S. Livingstone Ltd., 
Edinburgh and London; The Macmillan Com­
pany of Canada Limited, Toronto, 1961. $9.35.
This is a small book of 94 pages on good 
paper and well illustrated. The techniques for 
the following exposures are given in detail; 
lateral thoracotomy; thoracolaparotomy; ver­
tical midline sternum-splitting thoracotomy; 
bilateral anterior trans-sternal thoracotomy; 
the scapula-displacing incision and thoraco­
plasty, and the open drainage of empyema 
thoracis. The procedures described are those 
used in the Regional Thoracic Unit in Edin­
burgh. This book should be particularly use­
ful to residents, those in training and those 
less experienced in this field; for these it is 
recommended.
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E X P E R I M E N T A L  S U R G E R Y
TISSUE RESPONSES TO POLYURETHANE FOAM®
A. M. WILEY, M.Ch., F.R.C.S., F .R .C.S.fC], Toronto
In the current search for plastics and other 
compounds having adhesive properties 
suitable for orthopedic use, there have re­
cently been introduced organic porous 
plastics belonging to the class of polymers, 
popularly known as polyurethane foam 
(Ostamer).
These materials are widely advertised, 
and are still used in the management of 
pathological fractures, in certain cases of 
non-union and in the replacement of bony 
defects.
In the preparation of these compounds 
the materials are commonly supplied in 
two bottles, one of which contains a resin, 
the other a catalyst. In the operating room 
the two are mixed, a reaction results and 
the mixture is quickly inserted into the 
defect. It is the usual practice to use con­
currently some form of internal fixative as 
a scaffolding. The use of this compound is 
not recommended for bony defects close 
to the skin because of the danger of in­
fection. This fear, of course, exists when 
any foreign material is implanted closely 
beneath the skin.
In the current literature on this subject, 
it is apparent that polyurethane foam has 
been used in the treatment of a consider­
able number of fractures at various 
sites.1'8 However, we were not convinced 
that the manufacturer’s claims regarding 
the properties of these materials have been 
properly proved in the experimental ani­
mal.
Polyurethane foam has been used at the 
Toronto Western Hospital in the treatment 
of pathological fractures in human patients. 
There has been no radiological evidence of 
bony replacement. The material has been 
surrounded by a shell of periosteal callus 
(Fig. 1). The fixation obtained at opera-
0 From the Department of Surgery, University of 
Toronto, and the Research Laboratories, Toronto 
Western Hospital.
Presented at the Annual Meeting of the Royal 
College of Physicians and Surgeons of Canada, 
Ottawa, January 1961.
tion when the compound was used may 
well have been due to the concurrent use 
of a metallic internal splinting.
E x per im en tal  W ork
This communication reports the results 
of experiments in which polyurethane foam 
was implanted in or on dogs in 14 in­
stances. The rabbit was used for tempera­
ture experiments.
Fig. 1-—A human femur six months after in­
sertion of polyurethane foam for pathological 
fracture. No bony ingrowth.
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Fig. 2..—Eight weeks after insertion in the dog. 
The edge of a largely unaltered piece of plastic 
foam. A fibrous envelope surrounds it and no 
doubt will delay its ingestion. A smaller particle 
is undergoing phagocytosis.
The duration of the study was slightly 
over three months. At first the bonding 
properties were accepted as beyond doubt. 
However, even this property was suspect 
at the conclusion of the experiment.
The method of study was as follows. The 
dog’s rib was chosen as the site for inser­
tion because it was readily accessible and 
had a periosteum easily reflected and re­
placed. In half of the dogs, to provide a 
control, a portion of an adjacent rib, or of 
the same rib, was removed, chopped up and 
reinserted into the defect, thereby creating 
an autogenous graft. An intramedullary 
Kirschner wire was fixed between the bone 
ends across each defect before filling it 
with the plastic. Each animal was given 
intramuscular penicillin as a prophylactic 
measure for four to five days.
The following aspects were investigated: 
(1 ) local tissue responses to the polyure­
thane foam; (2) physical properties of the 
plastic; (3 ) possibility of vascular invasion
of the implant. It was mentioned above 
that ultimately we came to question even 
the fixative properties of this material.
Local Tissue Responses
The essential tissue response was that of 
chronic inflammation characterized by the 
presence of many macrophages and a few 
giant cells. The material apparently was 
treated like a foreign body (Fig. 2 ). It was 
noted at postmortem that die polyurethane 
foam (Ostamer) had apparently undergone 
some softening. It was cut quite easily by 
the sectioning knife and subsequently by 
the microtome. Such dissolution would 
seem to be an expected step in the quiet 
ingestion and subsequent elimination of 
this material by the reticuloendothelial 
elements.
No evidence of a specific acute inflam­
matory response was found repeatedly in 
these experiments. There were three in­
stances of acute infection, all in bones close 
to the skin. One was in all probability 
caused by scratching, one followed an auto­
genous graft and had no relation to the 
plastic, and one arose for no apparent 
reason at the site of insertion of the plastic.
Possible Influence of Heat
Earlier instructions recommended mix­
ing the required catalyst and resin at about 
100° F. We found that this mixing re­
sulted in a catalytic reaction which gen­
erated heat of 92° C.
Current recommendations advise mixing 
resin and catalyst at 75° to 80° F. This 
produces a temperature of 80° C. for 15 
minutes.
To investigate the possible influence of 
catalytic heat, two swabs removed from 
boiling water and squeezed out were 
placed immediately on the soft tissues in 
an intact and surviving animal. There was 
some cloudy swelling of muscles and large 
multinucleated giant cells appeared, pre­
sumably to remove necrotic cells. There 
was a brisk hyperemic reaction which, 
however, was not as extensive as that sur­
rounding polyurethane foam. Nevertheless, 
the mixture seemed quite capable of pro-
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ducing some tissue death by its own reac­
tion temperature. The ultimate fate of the 
polymer beyond the “phagocytic” phase is 
not known for certain.
Possibility of Vascular Invasion
By postmortem injection of the animals 
with a solution of Berlin blue and subse­
quent decalcification, dehydration and im­
mersion of the treated bone in oil of win- 
tergreen (the Spalteholz method), it was 
possible to study in some detail the vascu­
lar reaction surrounding the implants. This 
technique will demonstrate vessels down 
to capillary size. Sections were cut from 
ribs in which defects were filled with the 
polymer 15 weeks, 12, 10, 9, 8 and 6 weeks 
previously (Fig. 3).
No vascular penetration was seen in any 
of the sections. It is assumed that when the 
polyurethane foam is ultimately removed 
by phagocytic action, an ingrowth of vas­
cular granulation tissue will occur to re­
place the foreign body.
Fig. 3.—Injected specimen of the rib of a dog 
eight weeks after insertion of polyurethane foam. 
No vascular invasion (Spalteholz x 4).
Fig. 4.—Dog’s limb six weeks after insertion of 
polyurethane foam. Impaired bonding.
Fixative Properties
In the earlier experiments it was ac­
cepted that polyurethane foam readily 
forms a firm bond with bone. This alleged 
property of Ostamer is not a remarkable 
advance in the light of current develop­
ments in bonding materials used industri­
ally.
In no specimen, even those from an ani­
mal sacrificed within a few weeks of in­
sertion, was there evidence that bonding, 
noted at operation to be apparently firm, 
was maintained (Fig. 4).
C onclusions
Animal experiments indicate that poly­
urethane foam behaves as a foreign body 
that excites comparatively little sur­
rounding tissue reaction. There is no evi­
dence that it becomes invaded early by vas­
cular granulation tissue capable of initiat-
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ing osteogenic replacement. Its bonding 
properties seem questionable. It is difficult 
to accept the contention that this rigid, 
closed, sponge network can be invaded by 
any cellular ingrowth.
Under the circumstances, polyurethane 
foam (Ostamer) would appear to have 
many of the properties similar to those of 
plaster-of-Paris when used to replace bone 
defects, and to be inferior to autogenous 
bone chips.
The Ostamer used in this experiment was kind­
ly donated by William S. Merrell, Division of the 
Richardson-Merrell Company, Weston, Ont.
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R esume
L’Ostamer est un polyurethane spongieux du 
groupe des matieres plastiques poreuses conside- 
rees comme pouvant servir en orthopedie. En pra­
tique, la resine et le catalyseur sont contenus 
dans des recipients separes et ne doivent entrer 
en contact qu’immediatement avant d’etre enfouis 
dans la cavite a combler. On a deja eu recours a 
cette methode dans le traitement d’un nombre 
considerable de fractures mais il appert qu’en 
depit de la coque de cal periostique qui la re- 
couvre, la fixation pourrait bien n’etre due qu’a 
l’enclouage employe concurremment. L ’auteur de 
ce travail entreprit de verifier chez l’animal le 
bien-fonde des qualites que les fabricants recla- 
maient de leur produit. Les cotes du chien furent 
choisies comme presentant les meilleurs avantages 
et les preparations furent etudiees surtout du 
point de vue de la reaction tissulaire au poly­
urethane, des proprietes physiques de ce plastique 
et des possibility qu’offre cette substance spon- 
gieuse a l’invasion par les capillaires.
On observa une reaction inflammatoire chro- 
nique a macrophages et cellules geantes. L’Osta­
mer avait aussi subi un amollissement sensible 
qui le rendait secable au microtome. La chaleur 
engendree par la reaction catalytique pourrait bien 
etre en cause dans la necrose du tissu adjacent. 
A l’examen histologique des coupes, il fut impos­
sible de demontrer quelque penetration vascu- 
laire.
Il semble done que le polyurethane se com- 
porte comme un corps etranger relativement iner- 
te et qu’il n’offre pas pour obturer les cavites 
osseuses les avantages des “chips” ou menus frag­
ments prelevy du sujet meme.
LA GROSSE TUBEROSITE DE L ’ESTOMAC. 
T. Schops. 575 pp. Illust. Gaston Doin & Cie, 
Paris, 1961. 125 NF. $25.00 (approx).
Cet ouvrage est important grace a 1’excellence 
des images radiologiques. L ’auteur a le merite 
d’avoir collectionne de nombreux films tres 
demonstratifs de chaeune des lesions que Ton 
peut reneontrer a la grosse tuberosite de 
l’estomac.
Il desire attirer 1’attention sur une region
difficile a  examiner et par le fait meme, quel­
que peu negligee des radiologistes.
L a repetition des images et des observations 
cliniques est surprenante.
Chaque radiologiste peut tirer profit de 
cette collection car tres peu auront eux-memes 
la chance d’accumuler autant de materiel sur 
une seule region de l’estomac.
Il s’agit pratiquement d’un atlas que Ton 
peut recommander a tout medecin interesse 
de quelque fagon a la gastro-enterologie.
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POLYURETHANE FOAM IN THE TREATMENT OF FRACTURES0
A. GREGOIRE, B.A., M.D. and IAN MACNAB, F.R.C.S., Toronto
Most authors agree that a bone graft, ex­
cept for a few surviving cells on the sur­
face, is a dead piece of tissue. It has been 
postulated that one of the main functions 
of such grafts is to provide a framework, 
a honeycomb, through which new bone 
can grow. If this is true, a synthetic sub­
stance, a plastic honeycomb, might serve 
the same purpose.
In 1955, Struthers1 reported that poly­
vinyl sponge when used to replace bone 
defects served as a scaffold for new bone 
formation. With the introduction of the 
cold-setting foamy plastics (styrene, poly­
urethane, etc.) it appeared possible to de­
velop a plastic material that would provide 
rigid immobilization of a fracture and at 
the same time would provide a framework 
for infiltration of new bone. In 1958, Man- 
darino and Salvatore2,3 reported clinical 
and experimental studies on a polyure­
thane foam (Ostamer) in the treatment of 
fractures. They claimed that Ostamer was 
bonded strongly enough to bone to allow 
a patient with a fractured tibia to engage 
in unprotected weight-bearing within 48 
hours. They stated that the substance was 
inert and, furthermore, that the lacunae 
in the plastic were invaded by bone, re­
sulting in eventual replacement of the plas­
tic by bone.
It was felt that such a substance had 
great potential value and warranted fur­
ther investigation to study, in more detail, 
the tissue reaction, the mechanical stability 
of the bond and finally the invasion of the 
plastic by bone.
Experimental Studies
A. Tissue Reaction to Ostamer
The statement that Ostamer was pro­
gressively absorbed and yet produced no 
tissue reaction seemed contradictory. To 
clarify this point, the basic reaction of the 
tissues to the presence of polymerized 
Ostamer was studied. Small chips were 
implanted in adult rabbits, in the sub­
“ Department of Surgery, University of Toronto.
cutaneous tissues, in the muscles, under the 
periosteum and through the cortex of long 
bones into the medullary canal. These ex­
periments have shown that Ostamer was 
well accepted by the soft tissues and by 
bone and could be considered as inert.
Fig. 1.—Reaction of subcutaneous tissues to a 
pre-formed chip of Ostamer.
The gross specimens did not show any in­
flammatory reaction. Microscopically there 
were a few foreign body giant cells but 
apart from this there was no evidence of 
any inflammatory reaction in the soft 
tissues (Figs. 1 and 2).
Fig. 2.—Reaction of bone to a subperiosteal 
implant of Ostamer.
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These experiments did not take into ac­
count the effect of polymerization of the 
Ostamer in situ, and the main point to con­
sider in this regard is the heat of polymer­
ization. When the prepolymer and the cat­
alyst are mixed at room temperature, the 
heat of the plastic at the moment of poly­
merization rises to 200° F. When the pre­
polymer is wanned to speed the setting 
time, the heat of polymerization may rise 
above 250° F. Such a temperature main­
tained over a small area for at least five 
minutes might cause tissue necrosis. The 
exact extent of such necrosis could not be 
assessed easily. Bone death was seen in 
many instances, but this probably resulted 
from interference with venous drainage. 
The only reaction noted in the soft tissues 
was that the plastic was surrounded by a 
“bursa” filled with clear straw-coloured 
material. This reaction was found in both 
the short and long-term studies when the 
plastic material was allowed to polymerize 
in the tissues, but it was never observed 
when preformed plastic was embedded.
Microscopically, the inflammatory reac­
tion was more variable than in the first 
series in which small chips were implanted. 
In most cases, the polyurethane was sur­
rounded by a layer of fibrous tissue con­
taining a moderate number of chronic in­
flammatory cells. In a few areas, the plastic 
was invaded more extensively by very 
vascular fibrous tissue, and foreign body 
giant cells were very numerous in these 
areas. This was only seen on the dependent 
side where blood leaked into the plastic 
while it was setting. In  this situation, the 
Ostamer probably became impregnated 
with blood before it had polymerized and 
this caused more rapid infiltration of the 
plastic by fibrous tissue.
There were no obvious systemic effects, 
either when the plastic was polymerized 
in situ or when preformed plastic was em­
bedded.
B. M echanical Features
Mandarino and Salvatore4 suggested that 
Ostamer could be poured into the medulla, 
producing an intramedullary rod which 
was formed in situ. However, the flexural 
strength of such a tibial rod polymerizing 
without compression is only about 800 p.s.i.
(lb. per square inch). This compares very 
unfavourably with preformed polycarbon­
ate rods ( circa 20,000 p.s.i.), steel ( circa 
60,000 p.s.i.), and in fact is less than the 
flexural strength of the dried tibia of an 
adult human ( circa 850 p.s.i.). The resist­
ance to impact is extremely low, and by 
itself this type of plastic rod does not per­
mit unprotected weight-bearing. Mandar­
ine and Salvatore4 stated that in clinical 
trials the intramedullary plastic had to be 
reinforced with steel rods placed in the 
medulla before the plastic was poured.
It was felt that a cocoon of plastic sur­
rounding the cortex and bridging the de­
fect would be more efficient mechanically 
and would produce a stronger bond. More­
over it was felt that such a cocoon would 
act as an artificial periosteum, preventing 
the ingrowth of fibrous tissue between the 
bone ends and allowing endosteal bone 
healing to proceed unhampered. In experi­
mental trials it was found very difficult to 
ensure firm adhesion of the polyurethane 
to the cortex. The slightest variation in the 
proportions of the catalyst and prepolymer 
caused marked variations in the adhesive 
quality. Contamination of the prepolymer 
with a droplet of water (denoted by a 
white cloud in the plastic gel) markedly 
decreased both the strength of the bond 
and the flexural strength of the polymer­
ized plastic. The surface of the bone had 
to be as dry as possible and fat-free. Irreg­
ularities of the surface of the bone in­
creased the mechanical strength of the 
bond. The mid-shaft of the femur of a dog 
is almost perfectly round on cross-section 
and it presents a very smooth surface. 
Under such circumstances it is very diffi­
cult to obtain bonding that will withstand 
forced rotational stresses. To overcome this 
difficulty, cross pins were driven trans­
versely across the femur above and below 
the experimental fractures. It was found 
that the maximum adhesive state of the 
Ostamer was at the onset of polymeriza­
tion, and the plastic had to be poured as 
soon as possible after the prepolymer and 
catalyst had been mixed.
Observing all these precautions, a 
cocoon of Ostamer was used to immobilize 
experimentally-produced transverse frac­
tures of the femur in 13 dogs. Postopera-
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tively all the animals were allowed to walk 
without any form of external fixation. 
Radiographs were taken at monthly inter­
vals and the dogs were sacrificed from one 
month to two and a half years later.
The results can be summarized as fol­
lows: (1) The immediate function of the 
limb was satisfactory. (2 ) In three dogs, 
the cocoon of Ostamer fractured after four 
months, five months and two and a half 
years. (3) Bony union occurred in one dog 
only. In this instance the union was 
achieved by virtue of periosteal new bone 
enveloping the plastic cocoon. (4 ) In the 
dogs not showing bony union, perfect 
alignment was maintained in three ani­
mals only. In all other cases, slight angula­
tion occurred at the fracture site, and all 
but three showed some rotation of the 
fragments.
Further experimental trials showed that 
it was possible to overcome the problem 
of fatigue fractures of the plastic and late 
breakdown of the bond with resulting 
angulation and rotation by using a cocoon 
of plastic combined with an intramedullary 
rod made of steel or preformed plastic. 
However, although this technique over­
came the mechanical difficulties, the physi­
ological changes described below still pre­
sented an overwhelming problem.
C. Invasion of Polyurethane by Bone
The apparent honeycomb structure of 
Ostamer (Fig. 3) lends credence to the 
statement that it can be infiltrated by bone. 
However, in the experiments using pre­
formed plastic chips and with the plastic 
polymerizing in situ there was only mini-
continued beyond 1 mm. even in the long-term 
experiments.
mal infiltration of the plastic material 
either by soft tissue or by bone. Bone 
growth was seen only in areas where blood 
had been incorporated in the plastic at the 
moment of setting (Fig. 4 ).
It is probable that tissues can never 
grow into an air space, they can only grow 
through a gel. In previous experiments it 
was found that a standard defect in the 
fibula of a dog, bridged by a polyethylene 
tube, would be filled by bone if the tube 
were first filled with blood or plasma. If 
the tube was filled with air, no bone 
growth took place. Moreover, it must be 
remembered that polyurethane forms a 
foam, not a honeycomb, and that the in­
dividual spaces, filled with carbon diox­
ide, are separated from each other by vary­
ing thicknesses of plastic.
In none of the experiments was there 
any evidence of a significant degree of ab­
sorption of the plastic even up to 30 
months after the implantation. If no ab­
sorption takes place, then a monomolecular 
layer of plastic would provide an insuper­
able obstacle to infiltration of the plastic 
by bone.
Further experiments were set up creat­
ing various types of bone defect to see 
whether it was possible, however, to stimu­
late bony infiltration of the plastic.
Series No. 1 —Cortical D efects
In the first series three adult rabbits 
were used. Rectangular defects were made 
in the cortex of the ulna. A piece of Os­
tamer of similar dimensions was placed
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Fig. 5.—Plastic “distance piece”  showing tongue 
and groove. The stems were inserted into the 
medullary canals.
in the cortical defect under the periosteum. 
The animals were sacrificed at four and 
six weeks. The examination of the gross 
specimens showed that the implants were 
buried in callus. On microscopy the im­
plants were found intact and completely 
surrounded, but not invaded, by callus. 
Only the most superficial lacunae were in­
vaded by new bone.
Series No. 2 —Subperiosteal Segmental
Defects
In six adult rabbits, one centimetre of 
a rib was resected subperiosteally and the 
gap bridged by Ostamer. In one animal, a 
similar defect was made in an adjacent rib 
and the resected portion of the rib placed 
back in the defect. In another control, the 
periosteum was closed over the defect 
leaving a gap in the bone.
Four o f the six animals were sacrificed 
at four weeks and two at six weeks. Radio- 
logically, all the ribs had united when the 
animals were sacrificed. Where Ostamer 
had been used, a central radiolucent area 
was seen in the callus. Examination of the 
gross specimens showed that the piece of 
Ostamer was intact, surrounded by callus. 
Microscopic sections again showed mini­
mal infiltrations of plastic by new bone. 
The two controls, however, showed perfect
regeneration of the rib. Similar results were 
obtained in the tibiae of dogs.
Series No. 3.—Segmental Defect—Perios­
teum Excised
The value of Ostamer as a means of 
bridging defects in long bones was next 
studied. A one-inch segment of the mid­
shaft of the femur was resected in six dogs. 
The bone defect was bridged by a pre­
formed “distance piece”, which was made 
in two halves to facilitate insertion, and 
tongued and grooved to prevent rotation 
(Fig. 5). The tubular stems of the two 
halves of the prosthesis were inserted into 
the medullary canals of the proximal and 
distal bony fragments. The prosthesis was 
hollow to facilitate bridging of the defect 
by endosteal callus and eventual replace­
ment with bone. The fracture was immobil­
ized, and the prosthesis held in place by 
an enveloping cocoon of Ostamer; the 
bond was reinforced by transverse pins. No 
other form of fixation was used.
Fig. 6.—Radiograph of dog 23, showing bridg­
ing of cocoon of plastic by callus. There was no 
invasion of the plastic by new bone.
The animals were studied for periods 
varying from one to 30 months. The results 
can be summarized as follows: (1 ) Union 
was obtained in only one instance and this 
was by virtue of periosteal new bone en­
veloping the plastic cocoon (Fig. 6). (2) 
In all instances the cortex surrounded by 
the cocoon died. (3) There was no bony 
infiltration of either the plastic cocoon or 
the plastic insert. (4) There was no endos­
teal bone growth down the centre of the 
prosthesis.
Series No. 4 —Ostamer as an Artificial
Periosteum
Previous work had suggested that one of 
the functions of the periosteum was to act
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as a seal preventing ingrowth of adult 
fibrous tissue at a fracture site.5
In a segmental defect in a long bone 
with an avascular central fragment, bony 
union may be achieved at tire proximal end 
but fibrous union commonly ensues at the 
distal end of the defect. It has been sug­
gested6 that this is due to the inability of 
the periosteum to form a seal and there­
fore surrounding fibrous tissue is free to 
grow between the bone ends. It was felt 
that this function of the periosteum could 
be replaced by a plastic seal.
To study this, in seven dogs, a one-inch 
segment of the femur was excised, stripped 
of periosteum, replaced, and held in place 
by a cocoon of Ostamer. The dogs were 
studied from one to six months.
The results were similar to the previous 
experiments and can be summarized as fol­
lows: (1 ) In no instance did bony union 
occur, either at the proximal or distal end 
of the free segment. (2) The free segment 
of bone was dead, and in no instance was 
there any attempt to re-establish the end­
osteal circulation.
D iscussion of Experimental Results
In every instance where the cocoon 
technique was employed, the cortical bone 
surrounded by the plastic died; revascular­
ization and reossification did not occur, 
and endosteal callus formation did not take 
place.
The death of the cortex was the most 
significant finding in these experiments. 
When a segment of an intact femur of a 
dog is stripped of periosteum, there is par­
tial death of the cortex with subsequent 
regeneration. Previous experiments5 had 
suggested that this was due to the fact that 
the major venous drainage of bone was by 
periosteal vessels and stripping of the peri­
osteum resulted in “obstructive venous 
death” of the bone. Regeneration of the 
bone only occurred after the periosteal 
circulation had been re-established. More­
over, it was shown in this study that the 
periosteal vessels were the major pathway 
of venous drainage of the endosteal callus. 
Endosteal callus formation could be pre­
vented if the periosteal circulation was per­
manently destroyed. A cocoon of plastic 
placed around an intact femur outside the
periosteum also results in cortical bone 
death. In this instance and in the fractures 
treated by ensheathing plastic, bone death 
probably results from the permanent de­
struction of the periosteal venous drainage 
of the involved segment and, because of 
this, endosteal callus formation is pre­
vented.
The conclusions that could be reached 
from these experiments were as follows:
(1 ) Owing to the low impact strength and 
low flexural strength, polyurethane foam is 
unsuitable for intramedullary fixation of 
fractures. (2) Although solid fixation of the 
fragments can be achieved by the use of a 
cocoon of Ostamer combined with intra­
medullary fixation of the fragments, ir­
reversible death of the cortex occurs, peri­
osteal and endosteal callus formation is 
inhibited and bony union cannot be 
achieved.
C linical T rials
The experimental trials described 
showed that Ostamer had no value as a 
means of internal fixation of simple frac­
tures. However, the fact that a solid bond 
could be obtained by the cocoon technique 
combined with intramedullary fixation sug­
gested that it might be of value in the 
humane management of fractures resulting 
from metastatic deposits in bone. More­
over, the cortical bone death induced by 
the encircling cocoon could be used to ad­
vantage by ensuring a controlled infarct 
and destruction of the secondary deposit.
Between November 1959 and June 1960, 
a clinical trial of this technique of internal 
fixation was carried out on nine patients 
suffering from fractures that occurred 
through secondary deposits and that were 
resistant to all other forms of therapy. In 
all instances the tumour was curetted out, 
an intramedullary nail was inserted, and the 
tumour site and fracture gap were bridged 
by a cocoon of Ostamer (Figs. 7 and 8). 
No external fixation was employed. The 
patients were allowed free, active use of 
the limb immediately after the operation. 
In all cases the immediate results were ex­
tremely gratifying. In no case was there 
any operative problem and none of the 
cases developed a wound infection.
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Fig. 7.—Case E. 73758. The fracture site has been exposed, a second metastatic deposit 
in the proximal fragment curetted out and an intramedullary rod inserted. The polyethylene 
mould is seen in position.
In both of these patients, up to the time 
of death four months and six months post- 
operatively, fixation of the fracture re­
mained secure.
Of the five patients alive at the time of 
review, fixation of the fractures has re­
mained secure in four, allowing free active 
use of the involved extremity. In one pa­
tient, with a secondary deposit involving 
the upper half of the humerus, it was tech­
nically impossible to get the cocoon of the 
Ostamer above the level of the deposit. 
Over a period of 15 months the secondary 
deposit extended proximally to involve the 
whole proximal half of the shaft. The fact 
that this type of local extension was not 
seen in those cases where it was possible 
to encircle the deposit with a cocoon of 
Ostamer is encouraging and supports the 
thesis that the production of a controlled 
infarct may be of value in these cases.
The most worthwhile feature in all cases 
was the immediate relief of pain and the 
rapid restoration of function of the limb. 
This was exemplified most dramatically in 
one patient who had been bedridden for 
four months and who walked home within
At the time of review, four patients had 
died and five were still living (Table I) . 
Of the four patients who died, two died 
within one month of the operation, one 
from a cerebrovascular accident 48 hours 
postoperatively, the other from generalized 
metastatic spread three weeks after opera­
tion. Regarding the remaining two pa­
tients, both of whom had pathological 
fractures of the femur, one walked four 
days and the other 30 days postoperatively.
Fig. 8.—Case E. 73758. Postoperative radiograph. 
The patient started full weight-bearing four days 
postoperatively and had no further complaints 
referable to her leg till her death some six months 
later.
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TABLE I.— R esults or Clin ica l  T r ia l  w ith  O stam er  in  P athological F ractures (D. L. M a c in t o s h )
Fracture Operation Bony
Patient Age Sex Primary site date union Follow-up (September 1961)
D. 91354 48 F Ca. breast
E. 57153 75 F Ca. breast
E. 73758 51 F Ca. breast
E. 61998 80 F Ca. breast
E. 63921 36 F Ca. breast
E. 64282 65 F Ca. breast
D. 79014 78 F Ca. breast
D. 91538 55 F Ca. breast
E. 51663 75 M Ca. colon
Rt. femur 
Rt. tibia
6/11/59
15/12/59
None
None
Rt. femur 2/ 2/60 None
Rt. femur 22/ 2/60 None
Rt. femur 4 / 4/60 None
Rt. humerus 10/ 5/60 None
Rt. humerus 13/ 5/60 None
Rt. humerus 
Lt. femur
20/ 6/60 
30/ 6/60
None
None
Can bear full weight on limb.
Full weight-bearing. Fracture 
through secondary deposit in 
left tibia treated by Ostamer 
July 1961.
Walked four days postopera- 
tively. Limb pain-free till 
death (August 1960).
Limb pain-free till death (March 
1960).
Full weight-bearing. Limb pain- 
free till death (August 1960).
Limb pain-free. Doing full 
housework.
Lesion too extensive to be com­
pletely enveloped by Ostamer 
cocoon. Further fracture
through secondary deposit
above cocoon.
Free painless use of limb.
Died July 1960.
30 days of the operation to spend what was 
probably her last Christmas with her 
family.
S u m m a r y
Although polyurethane foam is well tol­
erated by the tissues, it is not strong 
enough to use as a form of intramedullary 
fixation of simple fractures. When used as 
an encircling cocoon, the underlying cor­
tex dies and endosteal callus formation is 
prevented. There is no experimental evi­
dence that the plastic foam is invaded by 
and replaced by bone.
Though it would appear that Ostamer 
has no place in the treatment of simple 
fractures, the production of a controlled 
infarct may have a place in the manage­
ment of fractures occurring through sec­
ondary deposits in long bones, resistant to 
other forms of therapy. In such instances 
the technique of using a combination of a 
cocoon of plastic in addition to an intra­
medullary rod should be employed. Metic­
ulous attention to detail is necessary to en­
sure a firm bond. Firm bonding is more 
readily achieved in the femur, which is tri­
angular on cross-section, than in the humer­
us, which is completely round, but in both 
instances the bond should be reinforced 
with transverse pins.
The success of cold-setting plastics in the 
treatment of pathological fractures is in­
deed somewhat limited, but nevertheless 
the results are encouraging and may give 
impetus to further research in this direc­
tion.
This work was made possible by a grant from 
the Ontario Cancer Foundation.
The authors would also like to thank Dr. D. L. 
Macintosh for his co-operation and help in the 
clinical application of the methods described, and 
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clinical follow-up study.
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Resume
Meme si le polyurethane mousse semble bien tolere par les tissus, il ne possede pas assez de rigidite pour servir de mode de fixation intrame- dullaire dans les fractures simples. Si on I’emploie comme materiau de contention pericorticale, l’os qu’il recouvre rneurt et empeche la formation du cal endostique. II n’existe pas de demonstration experimentale permOttant d’affimier que la mousse plastique est envahie et remplacee par du tissu osseux.II semblerait done que l’Ostamer n’entre pas dans le cadre du traitement des factures simples; cependant, la production d’un infarctus contr&le peut servir dans la conduite du traitement de fractures causees par des metastases et refractaires
aux autres formes de therapie. Dans ces cas, on doit combiner l’enclouage intramedullaire et une coque de plastique pour contention pericorticale. II faut apporter une attention meticuleuse aux details si l’on veut obtenir une adhesion solide. L’union s’obtient plus facilement dans le femur dont la coupe est triangulaire que dans l’hume- rus ou elle est entierement ronde; mais quel que soit le cas, l’aire d’adhesion doit Stre renforcee par des broches transversales.Peu duplications du plastique coule a basse 
temperature ont etc couronnees de suoces dans 
le traitement des fractures pathologiques jusqu’a 
present. Les resultats sont tout de meme assez 
encourageants pour stimuler d’autres recherches dans ce domaine.
SOME EFFECTS OF CORTISONE AND AN ANABOLIC STEROID 
ON HEALING OF EXPERIMENTAL FRACTURES*
L. J. OLEIN, M.R.C.S.(Eng.), L.R.C.P.(Lond. ) f  and K. KOWALEWSKI, Ph.D., M.D.,$
Edmonton, Alta.
Antianabolic cortisone-like steroids inhibit tissue regeneration and repair in human 
subjects and in experimental animals.2 
This may be explained in part by the effect 
of these steroids on fibroblasts,3 mast cells,1 hyaluronate17 and sulfated polysacchar­
ides13 of connective tissue. Retardation of fracture healing in cortisone-treated ani­
mals reported by Rogan et al.ie was con­
firmed in our laboratory by S35 uptake 
method.9' 12 We were able to show that in­
hibitory effect of cortisone on metabolism of S35-sulfated polysaccharides may be pre­
vented or counteracted by some anabolic 
androgens.10,11 It seemed apparent, there­
fore, that some anabolizers may protect the 
repair and regeneration of connective 
tissue in cortisone-treated animals under 
certain experimental conditions.
That some androgenic steroids have ana­
bolic effect is now well established.5’ 8’ 14,19 
Dissociation between anabolic and sexual 
activity of hormones presents, however, a difficult problem and only recently has it been possible to synthetize predominantly 
anabolic steroids with reduced androgenic
“Surgical-Medical Research Institute, University of Alberta, Edmonton, Alberta. tSurgical Research Fellow, Canadian Life Insur­ance Officers Association. tAssociate Professor of Experimental Surgery.
activity. Previously we studied the effect of Nilevar (17a-ethyl-17-/8-hydroxy-19-nor- 
androst-4-en-3-one), a typical anabolic steroid, on bone healing and demonstrated 
its protective action in cortisone-treated 
rats.10’11 Another steroid, developed in 
1955 in Ciba Laboratories, seems to have 
more anabolic activity than previously 
known anabolizers. Danabol (17-a-methyl- 17-/J-hydroxy-androsta-l, 4 - diene - 3 - one) 
was found to be a strong stimulant of pro­
tein anabolism4 and may be used clinically 
as a hormone which prevents the anti­
anabolic action of cortisone-like steroids.18
Previously we studied the effect of Dan­
abol on callus formation in fractured hum­
erus of male rats and found that this anabolizer significantly increased the tensile 
strength of callus in the first and second 
weeks after fracture. This was associated 
with marked stimulation of new bone for­mation and calcification of callus observed on histological preparations.22
The purpose of the present study was to investigate the effect of cortisone and Danabol on fracture healing in castrated 
male rats. Steroids were given separately or combined. The strength of callus was 
measured and the content of collagen in bones determined. Histological studies were also performed.
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Fig. I.—Strain gauge, used for measurement of the strength of callus, viewed from 
above. The epiphyseal ends of the fractured humerus (A) are tied into wire mesh tubes (B). 
One mesh tube is attached to the calibrated spring (C). The spring is connected through a 
lever arm to a battery circuit and contact (D). When tension is exerted through the spring 
the contact is made and is indicated by the lighting of the bulb (E). It was found that 
420 g. stress was needed to make the contact. This baseline factor, identical for all measure­
ments, is not added to the recorded values. Tightening the screw arm (F) places the stress 
on the callus and on the spring. The elongation of the spring is directly proportioned to the 
stress producing it (Hooke’s Law) and can be measured by means of a calibrated millimetre 
scale (G) under the vertical face plate (H) o f the screw arm. The stress is expressed in 
grams with the help of calibration graph and by interpolation.
M ethod
A total of 240 male Sprague-Dawley rats 
with an average body weight of 150 g. 
were used in this study. All rats were 
castrated and were kept in separate cages 
and fed on a grain diet for a minimum of 
one month before the commencement of 
hormone therapy. Composition of the diet 
was as follows: ground yellow corn 68%, 
linseed oil meal 13%, powdered skim milk 
15%, alfalfa leaf meal 2%, cod liver oil 
1%, iodized table salt 0.5% and calcium 
phosphate 0.5%. Hormones were given for 
two weeks before fracture and continued 
until the animals were sacrificed.
All rats were subjected to a closed com­
plete fracture of the right humerus. The 
rats were anesthetized with ether and the 
fracture was produced by holding the bone 
between the index finger and thumb of 
both hands and snapping it at the mid­
shaft. Following the procedure the ani­
mals were returned to the cages and the 
fractures left to heal unsupported.
Hormones were given in the following 
doses: Danabol was administered per os 
as a crushed 5 mg. tablet mixed with the 
rat’s daily diet, five times per week. Corti­
sone acetate was injected subcutaneously 
in doses of 5 mg. per rat, five times per 
week.
Rats were divided into the following 
four groups:
1. No treatment.
2. Treated with cortisone.
3. Treated with Danabol.
4. Treated with Danabol and cortisone.
The experiment was divided into two
stages. In the first stage 160 rats were 
used. Forty rats were included in each of 
the four groups and 20 rats were sacrificed 
at the end of the first and second weeks 
respectively, after fracture of the humerus. 
At the time of sacrifice the average body 
weight of the rats was 275 g. The frac­
tured bone was dissected and cleaned. 
Some of the bones were preserved intact 
for histological study. Sections were made 
in the longitudinal plane, and were stained 
with hematoxylin and eosin or Van Gie- 
son’s or Mallory’s stain. Low power photo­
micrographs were taken.
The strength of the healing callus was 
measured using a specially constructed 
strain gauge22 (Fig. 1). Tensile strength 
was expressed in grams.
In the second stage 80 rats were used, 
with 20 animals in each group, and 10 
rats were sacrificed at the end of the first 
and second weeks after fracture. The 
humeri were dissected and cleaned in these 
animals and the hydroxyproline of both 
fractured bones and intact bones (used as 
controls) was determined.15
R esults
Table I summarizes the results of ten­
sile-strength measurements of fractured
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TABLE I.— E f f e c t  of A n tia n a b olic  and  A na­
b o lic  St e r o id s  on  Str e n g t h  (in  k g .) o f  C allus 
o f  F r a c t u r e d  H u m er u s  in  C astrated  M a le  R ats. 
M e a n  V a l u e s . N u m b er  o f  A nim als  in  pa r e n ­
t h e se s .
Weeks after fracture
Treatment 1 2
None...................................  2 .9 (26)Cortisone.........................  *1.4 (14)Danabol.............................  2 .8  (15)Cortisone +  D anabol... 2.9 (16)
4.3 (22) *2.7 (12) 4.2 (12) 3.6 (13)
*P less than 1%: cortisone-treated versus other groups.
bones. As expected, the strength of the 
callus of a healing fractured humerus in­
creased with time, averaging 2.9 kg. at the 
end of the first week and 4.3 kg. one week 
later. Treatment with cortisone resulted in
the significant decrease of callus strength recognizable at the end of the first and second weeks after fracture. Danabol given alone did not influence the strength of callus, but given at the time of cortisone 
treatment, it prevented the effect of corti­sone.
Results of determination of hydroxypro- 
line are summarized in Table II. The re­spective wet weights of bones used for this determination are given in Table III. 
This laborious study did not permit us to 
discover any significant difference between 
four groups of animals. The detailed re­
sults are given, however, because the 
authors did not encounter any published 
data on hydroxyproline in fractured bones 
of rodents, and these findings may be in­
teresting.
TABLE II.— H y d r o x y pr o lin e  (mg. %  dry  b o n e ) in  N orm al  (N ) and F ractured  (F) H u m er i o f  
C a strated  M ale R ats. A v erage  Va l u e s  and Standard  D ev ia t io n .
Weeks after No. of
Treatment fracture bones N F F/N ratio
None (controls).......................... ..........  1 16 827.6 768.3 0.93±10.6 ±11.6 ±0.0032 14 818.4 776.6 0.95±11.4 ±11.8 ±0.022Cortisone..................................... ..........  1 10 831.9 923.7 1.11±  7.6 ±27.1 ±0.0242 10 837.6 911.4 1.08±  5.7 ±27.5 ±0.041Danabol....................................... ..........  1 10 831.5 887.5 1.07±26.3 ±29.5 ±0.0412 10 850.3 867.6 1.02±  6.1 ±11.8 ±0.020Cortisone -f Danabol............... .......... 1 8 829.3 905.8 1.09±  7.5 ±46.5 ±0.052 10 825.1 831.7 1.00±57.3 ±95.7 ±0.119
TABLE III.—W e ig h t  in  m g . of N orm al (N) and F ra c tu r ed  (F) H u m er i of C astrated  M a l e  R ats,
USED FOR THE DETERMINATION OF HYDROXYPROLINE. AVERAGE VALUES AND STANDARD DEVIATION.
Weeks after No. of
Treatment fracture bones N F F/N ratio
None (controls).......................... ..........  1 16 364.8 471.0 1.30± 4 .0 ±  5.1 ±0.052 14 387.3 499.8 1.29± 2 .4 ±  4.6 ±0 .08Cortisone..................................... ..........  1 10 304.9 410.1 1.34± 2 .3 ±  4.4 ±0.042 10 326.6 470.1 1.44± 3 .9 ±  6.0 ±0.05Danabol....................................... ..........  1 10 299 5 446.2 1.49± 4 .4 ±32.4 ±0 .062 10 277.6 406.1 1.46± 2 .2 ±  2.2 ±0.03Cortisone +  Danabol............... ..........  1 8 315.5 422.6 1.34± 3 .3 ±  5.4 ±0.022 10 359.1 447.0 1.24± 3 .7 ±  5.7 ±0.03
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Fig. 2.-One-week-old callus of fractured humerus of control (untreated) rat. 
Note earlv cartilace formation with some osteoblastic activity. There is also some 
collagen in the callus. Compare with Figs. 4 and 6. (Magnification x 50).
The eight microphotographs (Figs. 2-9) 
demonstrate the histological pattern of 
fractured humeri. The slides were read 
without knowledge of the experimental 
groups to which they belonged.
Normal pattern of healing was observed 
in untreated rats. At the end of the first 
week after the fracture, early cartilage for­
mation and some osteoblastic activity were 
present. Collagen was found in the callus 
(Fig. 2).
Further progress of healing was evident 
at the second week after fracture: there 
was much cartilage formation at the ends 
of the bones and new bone formation from 
the cartilage in these areas (Fig. 3).
In cortisone-treated rats the immediate 
effects of injury were still present at the 
first week after fracture (Fig. 4). There 
were still hemorrhage and inflammatory 
debris between the bone ends and no 
islands of cartilage or bone formation were 
observed in the callus. Only a trace of col­
lagen was seen in the callus. At the second 
week some endochondral ossification was 
occurring in the periosteal areas, but was 
not as advanced as in other groups 
(Fig. 5).
Interesting changes were found in frac­
tures of animals treated with Danabol. At 
the end of the first week, rich vascular 
fibrous tissue was present between the 
fractured ends of the bone. Osteoblasts 
appeared to be growing from the perios­
teum into the fibrous tissues and early 
cartilage formation was present. Callus 
contained a moderate amount of collagen
(Fig. 6 ).
At the second week after fracture fur­
ther very active progress of proliferation 
of fibroblasts and osteoblasts was noted. 
Large islands of cartilage appeared near 
the ends of the bone and in the callus. 
Cartilage also was present in the periosteal 
region. Invasion of cartilage by vascular 
connective tissue was noted. In this con­
nective tissue the formation of trabeculae 
with deposition of osteoid was also evi­
dent. There was some calcium deposition 
and the histological appearance was that 
of endochondral ossification (Fig. 7 ).
In fractures of rats treated with corti­
sone and Danabol, fibrous tissue with osteo­
blastic proliferation and early cartilage 
formation were observed. Some collagen 
was also present at the end of the first
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Fig. 3.—Two-week-old callus of fractured humerus of control rat. Note cartilage at the end of the bone and new bone formation from cartilage of this area. Compare with Figs. 5 and 7. (Magnification x 50).
A
c
Fig. 4.—One-week-old callus of fractured humerus in cortisone-treated rat. Note the presence of hemorrhage and inflammatory debris between the bone ends and absence of cartilage or bone formation in the callus. There is also poor collagen formation. Compare with Figs. 2 and 6. (Magnification x 50).
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Fig. 5.—Two-week-old callus o f fractured humerus of rats treated with corti­
sone. Note a limited endochondral ossification occurring in the periosteal areas. 
Compare with Figs. 3 and 7. (Magnification x 50).
Fig. 6.—One-week-old callus o f fractured humerus. Rats treated with the 
anabolic steroid, Danabol. Note vascular fibrous tissue between the fractured ends 
of the bone. From the periosteal area, osteoblasts appear to be growing into the 
fibrous tissue. In occasional areas, masses o f  these cells are seen to be forming 
small islands of cartilage. There is a moderate amount of collagen in the callus. 
Compare with Figs. 2 and 4. (Magnification x 50).
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Fig. 7.—Two-week-old callus of fractured humerus of rat treated with Dana- 
bol. Note the rich proliferation of fibroblasts and osteoblasts. Definite, quite large 
islands of cartilage are present near the ends of the bone and in the callus com­
pletely separated from the bone ends. Cartilage formation is occurring in the peri­
osteal regions. The cartilage masses are being invaded by vascular connective tissue 
with the formation of trabeculae in which osteoid is being deposited. There is also 
some calcium deposition. The histological features are those of endochondral 
ossification. Compare with Figs. 3 and 5. (Magnification x 50).
Fig. 8.—One-week-old fracture of humerus. Rats treated with cortisone and 
Danabol. Note fibrous tissue with osteoblastic proliferation and early cartilage 
formation. Compare with Figs. 2, 4 and 6. (Magnification x 50).
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Fig. 9.—Two-week-old fracture of humerus in rats treated with cortisone and Danabol. Note endochondral ossification comparable to one seen in Fig. 7. Compare with Figs. 3, 5 and 7. (Magnification x 50).
week after fracture (Fig. 8), and further 
progress of endochondral ossification in the 
periosteal areas was seen at the second week after fracture (Fig. 9).
Histologically, then, marked inhibition 
of healing was observed in cortisone- 
treated rats and a definite stimulation of 
healing was found in Danabol-treated ani­
mals. When both steroids were adminis­
tered, the histological pattern approached 
that seen in Danabol-treated rats.
D iscussion
The ever-increasing use of corticoster­
oids in a variety of clinical conditions has 
necessitated a greater knowledge of the 
action of these substances in bone metab­
olism and repair.
Antianabolic action of cortisone and pro­tective action of some anabolizers during 
the process of healing is apparent from clinical and experimental observation.20'22 However, the mechanism of this action is not known. In the present study an attempt was made to find out whether the effect of 
an antianabolic steroid on bone healing 
may be prevented by an anabolizer. We
used castrated rats in order to exclude as far 
as possible the effects of the animals’ endo­
genous hormones. We realize that the ten­sile strength of the callus, measured in 
this study, is not necessarily related directly 
to a definite biochemical or histological 
pattern of healing bone.
In our previous experiment22 anabolic androgens significantly increased the 
strength of callus of fractured humeri of 
rats and produced some characteristic his­
tological changes interpreted as promotion 
of healing. In the present study castrated 
rats were used, and Danabol given alone 
did not produce the change in callus 
strength. However, it did prevent the 
action of cortisone on callus strength.
Determination of hydroxyproline is con­
sidered an accurate measure of collagen,7 
which is the chemical name for colla- genic fibres. During the healing process of 
normal wound, collagen content increases progressively.6 It was interesting to deter­mine whether the same may be observed in healing of fractured bone. Lack of marked increase of collagen with the pro­gress of healing of fracture was, therefore, surprising.
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Absence of any significant difference in 
bone hydroxyproline between the groups 
of rats studied was also not expected and 
we have no explanation of this phenome­
non at the present time. Perhaps the treat­
ment with a hormone did not last long 
enough to produce the collagen changes. 
Perhaps castration altered the normal pat­
tern of collagen response to hormonal 
treatment.
The histological picture of bones, one 
and two weeks after fracture, demonstrates 
the definite effects of hormones used in 
this study. The differences after one week 
are not particularly impressive, but after 
two weeks the extent of endochondral ossi­
fication occurring in the bones of rats 
treated with Danabol is quite striking. In 
contrast, the bones of rats treated with 
cortisone show little evidence of ossifica­
tion, while control animals with no 
treatment show an intermediate stage. 
Therefore, it appears that Danabol both 
stimulates endochondral ossification and 
protects against the adverse effects of cor­
tisone in previously castrated rats.
C onclusions
We were able to demonstrate that corti­
sone significantly decreases the tensile 
strength of the healing fractured humerus 
in castrated male rats. Danabol, a typical 
anabolizer, prevented the post-cortisone 
alteration in the callus strength when given 
simultaneously with this antianabolic hor­
mone. The collagen content of the humeri 
was not affected by the treatment used in 
this study. Changes in the histological pic­
ture of healing bone were very interesting. 
Danabol was found to be a stimulant of 
endochondral ossification and protected 
the healing humeri against the changes ob­
served in the bones of cortisone-treated 
rats.
Under the experimental conditions de­
scribed, both the tensile strength of the 
callus and the histological patterns were 
significantly altered by an antianabolic 
hormone and an anabolizer. One may spec­
ulate on the possible use of Danabol in 
certain clinical conditions in which corti­
sone therapy is recommended. A clinical 
trial would be indicated.
Su m m a r y
The healing of fractured humeri in cas­
trated male rats was studied under treat­
ment with antianabolic cortisone and ana­
bolic steroid, Danabol. Tensile strength of 
the healing callus was measured at the first 
week and second week after fracture. 
Hydroxyproline content of fractured and 
control humeri was determined. Histologi­
cal studies of bones were also performed. 
A significant decrease of tensile strength 
of callus was observed in cortisone-treated 
rats. Danabol offset this effect of cortisone 
when both steroids were given simultane­
ously. The hydroxyproline content of 
humeri was not affected by hormonal 
treatment under the experimental condi­
tions described. Marked effect of treatment 
was observed in histological preparations 
of bones. Histologically, Danabol appeared 
to be a stimulant of healing and bone re­
generation, and offset the inhibitory effect 
of cortisone on healing when administered 
simultaneously with this antianabolic cor- 
ticoid.
This project was supported by a research grant 
from Ciba Co. Ltd., Canada.
Dr. R. Swallow, The University of Alberta 
Hospital, is thanked for his assistance in reading 
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The technical help of Mrs. E. Szalay, biochem­
ist, Mr. A. Geczy, surgical assistant, and Mr. E. 
W. Burton, photographer, is gratefully acknowl­
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R esume
On a etudie les effects de Tadministration com- 
binee d’un antianabolique comme la cortisone et 
d’un steroide anabolique, le Danabol, sur la con­
solidation des fractures de 1’humerus dans une 
serie de 240 rats males chatres. Le Danabol fut 
administre par os a raison de 5 mg. par jour, cinq 
fois par semaine; l’acetate de cortisone fut injecte 
par voie sous-cutanee en dose de 5 mg. par jour 
egalement cinq fois par semaine. La force de 
tension du cal a ete mesuree une et deux semaines 
apres la fracture. Les volumes d’hydroxyproline 
dans 1’humerus fracture et dans l’os temoin ont 
ete determines. On a procede egalement a 1’etude 
histologique des os. Une diminution marquee de 
la tension du cal a ete observee chez les rats 
traites a la cortisone. Par contre, lors de l’admini- 
stration simultanee des deux steroi'des, le Danabol 
a annule l’effet inhibiteur de la cortisone. Le 
volume d’hydroxyproline n’a pas ete modifie par 
le traitement hormonal dans les conditions expe- 
rimentales decrites. Un effet marque sur la con­
formation histologique des os a ete observe. II 
semble done histologiquement evident que lors 
de Tadministration simultanee de Danabol et du 
corticosteroide antianabolique, le Danabol a fa- 
vorise la consolidation et la regeneration osseuses 
et contre-oarre l’effet inhibiteur de la cortisone sur 
la consolidation des os.
KLINISCHE CHIRURGIE FUER DIE PRAX­
IS. In vier Biinden. Band I, Lieferung 5 (Clin­
ical Practice of Surgery. In four volumes. Vol. 
I, Part 5). Edited by O. Diebold, H. Junghanns 
and L. Zukschwerdt. 151 pp. Illust. Georg 
Thieme Verlag, Stuttgart, W. Germany; Inter­
continental Medical Book Corporation, New 
York, 1961. $9.75.
In this final section of the first volume under 
the heading o f  malformations o f the head and 
face, one finds a short and clear presentation 
on hare-lip, cleft palate and the various types 
o f “ dysostoses”  and other minor or rare de­
formities. This monograph is a useful summary
o f borderline diseases that belong  partly in the 
field o f orthopedics and usually require the 
help o f  a plastic surgeon during treatment.
T he injuries o f soft tissues and bones are the 
subjects o f  the second m onograph, fo llow ed  
by  the presentation on benign and m alignant 
tumours affecting these tissues.
In the last chapter, under the heading o f  
diseases o f the neck, the “ swellings”  o f  this 
region are thoroughly covered. This is one o f  
the m ost informative and useful contributions 
o f this volum e. T he illustrations and references 
are w ell chosen, as they w ere in the previous 
sections.
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Manuscripts
Manuscripts of original articles, case re­
ports, and other contributions should be 
forwarded with a covering letter request­
ing consideration for publication in the 
Canadian Journal of Surgery. Acceptance 
is subject to the understanding that they 
are submitted solely to this Journal, and 
will not be reprinted without the consent 
of the author and the publishers. Accept­
ance or rejection of contributions will be 
determined by the Editorial Board. As 
space is available, a limited number of 
case reports will be published. Articles 
should be typed on one side only of un­
ruled paper, double-spaced, and with wide 
margins. Carbon copies cannot be accepted. 
The author should always retain a carbon 
copy of material submitted. Every article 
should contain a summary of the con­
tents. The Concise Oxford Dictionary will 
be followed for spelling. Dorland’s Ameri­
can Medical Dictionary will be followed 
for scientific terminology. The Editorial 
Board reserves the right to make the usual 
editorial changes in manuscripts, includ­
ing such changes as are necessary to en­
sure correctness of grammar and spelling, 
clarification of obscurities or conformity 
with the style of the Canadian Journal of 
Surgery. In no case will major changes be 
made without prior consultation with the 
author. Authors will receive galley proofs 
of articles before publication, and are asked 
to confine alterations of such proofs to a 
minimum.
Reprints
Reprints may be ordered on a form which 
will be supplied with galley proofs. It is 
important to order these before publication 
of the article, otherwise an extra charge 
for additional type-setting will be made.
References
References should be referred to by numer­
als in the text. They should include in 
order: the author’s name and initials in capi­
tals; title of the article; abbreviated journal 
name; volume number, page number and 
year. The abbreviations of journal names 
should be those used by the National 
Library of Medicine, Washington, D.C., as 
published in Index Medicus. References to 
books should include in order: author’s 
name and initials; title of book; number of 
edition (e.g., 2nd ed.); title of publishing 
house; city of publication; year of publica­
tion; page number if a specific reference.
Illustrations
A reasonable number of black-and-white 
illustrations will be reproduced free with 
the articles. Colour work can be published 
only at the author’s expense. Photographs 
should be glossy prints, unmounted and 
untrimmed, preferably not larger than 10" 
x 8". Prints of radiographs are required 
and not the originals. The magnification of 
photomicrographs must always be given. 
Photographs must not be written on or 
typed on. An identifying legend may be 
attached to the back. Patients must not be 
recognizable in illustrations, unless the 
written consent of the subject for publica­
tion has been obtained. Graphs and dia­
grams should be drawn in India ink on 
suitable white paper. Lettering should be 
sufficiently large that after reduction to 
fit the size of the Journal page it can still 
be read. Legends to all illustrations should 
be typed separately from the text and sub­
mitted on a separate sheet of paper. Illustra­
tions should not be rolled or folded.
Language
It should be clearly understood that con­
tributors are at full liberty to submit 
articles in either English or French, as they 
please. Acceptance will be quite independ­
ent of the language of submission. If the 
contributor wishes, he may submit an in­
formative summary of not more than 300 
words in the language other than that in 
which he has submitted the article. For 
example, an article in English must carry 
an English summary and may, if the author 
wishes, carry a more detailed summary in 
French.
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EDITORIAL
PLASTICS IN RECONSTRUCTIVE SURGERY
In 1868, a shortage of ivory used in the 
manufacture of billiard balls prompted 
John Wesley Hyatt to look for a substitute. 
He mixed pyroxylin with camphor and the 
first commercial plastic was born, and 
christened celluloid. From this infant the 
mammoth plastic industry has developed. 
Though first regarded as a cheap substi­
tute, it is now virtually impossible to spend 
a day without using, not only one, but sev­
eral synthetic materials.
Although it is apparent that synthetic 
materials have established a place for them­
selves in our daily lives, there is still much 
doubt about their value as a substitute for 
damaged tissues. Although there have been 
notable successes in several instances when 
plastic materials were embedded in the 
tissues—as with Teflon arterial grafts—there 
have been many, if not more failures. 
Methacrylate balls used in plombage were 
not tolerated by inflamed tissues—Judet’s 
acrylic prostheses broke, and the use of 
Ivalon in subcutaneous tissues as in mam- 
moplasty is looked on askance by the ma­
jority of plastic surgeons.
The advent of cold setting plastics raised 
the fascinating thought that it might be 
possible to glue bones together. One of 
these cold-setting plastics, a polyurethane 
foam (Ostamer), has received much atten­
tion of late, but the two articles in this 
issue describing the use of Ostamer in clin­
ical and experimental trials show that this 
substance has not lived up to early expec­
tations. It is difficult to ensure firm bond­
ing and the plastic is not replaced by bone 
as was originally claimed.
The danger of such disappointing results 
is that they might deter us from continuing 
our search for suitable plastic implants. 
The plastic family is a very prolific one 
and a new synthetic is born nearly every 
day, and although polyurethane foam is
not an ideal material for “gluing” bones 
there may be other synthetics with proper­
ties more ideally suited for this task. Plas­
tics are now being manufactured with 
physical properties comparable to steel 
without the disadvantage of electrolytic re­
sponse in the tissues—these plastics may 
well lend themselves to the manufacture of 
endoprostheses, intramedullary nails, plates 
and screws.
The reports on Ostamer in this issue 
show that implants cannot be used if they 
interfere with normal physiological re­
sponses. Moreover, experimental work on 
polyurethane tagged with radioactive car­
bon has shown that the substance is broken 
down and spreads throughout the body. 
Robinson1 has shown that even with the 
inert Teflon, microscopic fragments are 
diffused throughout the system. Most dis­
turbing of all is the report by Oppenheimer 
of a constantly reproducible incidence of 
sarcomata in relation to plastic discs im­
planted into Wistar rats.2, 3
Although there is no doubt that we 
should continue to investigate the possible 
uses of plastics in reconstructive surgery, 
careful study must always be made into the 
systemic effect of disintegration of the im­
plant—no matter how slight—and long-term 
experiments must be conducted to assess 
the possible carcinogenic effect of the for­
eign material before we can recommend its 
use in surgical procedures that require per­
manent embedding of such substances.
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The Royal College o f Physicians 
a n d  Surgeons of Canada
N E W S L E T T E R
The 1962 Annual Meeting of The Royal 
College of Physicians and Surgeons of 
Canada is to be held at the Royal York 
Hotel, Toronto, on January 18-20, 1962. 
For the first time in its history the Annual 
Meeting is open to certified specialists. 
Certificants have been asked to register in 
advance in order to give some indication 
of the number likely to attend. An an­
nouncement elsewhere in this issue sets 
forth the details of this procedure.
This year scientific papers of greater 
number and higher quality than ever be­
fore are to be presented. The Program 
Committee has been encouraged by the 
response from all parts of the country to 
its request for submissions of papers. A 
feature of this year s program will be two 
symposia — one on Friday morning en­
titled “Clinical Application of Radioactive 
Isotopes”, and one on Saturday morning, 
“Recent Developments in Rasic Science 
that Relate to the Cancer Problem”. Both 
of these presentations should stimulate 
wide interest.
This year the Lecturer in Surgery is to 
be Robert M. Zollinger, M.D., F.A.C.S., 
President of the American College of Sur­
geons. His subject is “Hormones Affecting 
Gastric Secretion”. Dr. Zollinger is well 
known as a provocative, forceful and en­
tertaining speaker. Dr. John Eager How­
ard, Professor of Medicine at Johns Hop­
kins University and a leading authority in 
his field, is to give the Lecture in Medi­
cine. His topic, “Urinary Stone”, should 
prove to be most rewarding.
An excellent program for the Western 
Regional meeting at Regina, Saskatchewan, 
in November was arranged by Dr. Clayton 
Crosby and his committee. An important 
contribution to the success of the meeting 
was the institution of lectureships in medi­
cine and surgery provided by the Educa­
tional Endowment Fund of The Royal Col­
lege of Physicians and Surgeons. This year 
the Lecturer in Medicine was Professor K. 
J. R. Wightman of the University of
Toronto, and in Surgery, Professor H. 
Roclce Robertson of McGill University.
In September, Dr. Donald Thompson, 
the President of the College, accompanied 
by two members of Council, Dr. Donald 
Webster and Dr. Walter MacKenzie, 
attended the 4th Annual Meeting of the 
International Federation of Surgical Col­
leges in Oslo, Norway. Twenty different 
member colleges were represented. Among 
the number of resolutions passed was one of 
particular interest, namely, that the Inter­
national Federation of Surgical Colleges 
should encourage the interchange of young 
surgeons between the countries repre­
sented in the Federation, believing that the 
most important function of the Federation 
is to improve surgical standards. Although 
some of the members were in favour of 
presenting scientific papers at the annual 
meeting, the general feeling was that the 
main object of the meeting should continue 
to be the interchange of ideas specially de­
voted to the improvement of surgical 
teaching throughout the world. The next 
annual meeting will be held in Atlantic 
City, U.S.A., on October 13 and 14, 1962, 
immediately before the Clinical Congress 
of the American College of Surgeons.
W. Gordon Beattie, F.R.C.S.jC], 
Honorary Assistant Secretary, 
November 29, 1961.
T h ir t y -F ir s t  Annual M e e t in g  
Royal York Hotel, Toronto 
January 18-20, 1962
P rogram
Thursday, January 18 
8.30 a.m. Registration.
10.00 a.m. Official opening and address(es) 
of welcome.
10.15 a.m. Annual Business Meeting.
2.00 p.m. Scientific Sessions
Division of Medicine 
to General Medical Problems
Division of Surgery
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5.00 p.m. Surgical Research Forum
General Surgical Problems 
Section of Obstetrics and Gyne­
cology.
8.00 p.m. Annual Convocation.
9.30 p.m. Reception in honour of newly 
admitted Fellows.
Friday, January 19
9.00 a.m. Symposium: 
to “Clinical Applications of Radio-
11.00 a.m. active Isotopes”
Chairman: Dr. K. J. R. Wight-
man.
11.30 a.m. Annual Lecture in Surgery:
“Hormones Affecting Gastric 
Secretion”
Dr. Robert M. Zollinger, Pro­
fessor and Chairman, Depart­
ment of Surgery, Ohio State 
University, and President, 
American College of Surgeons.
2.00 p.m. Scientific Sessions
Combined session of Divisions of 
to Medicine and Surgery
Cardiovascular Diseases
5.00 p.m. Division of Medicine
Endocrinology and Metabolic 
Diseases
Gastroenterology 
Division of Surgery
Surgery of the Digestive Sys­
tem
Surgery of Trauma 
Section of Obstetrics and Gyne­
cology.
Saturday, January 20
9.00 a.m. Symposium:
“Recent Developments in Basic 
Science that Relate to the Cancer 
Problem”
(Contributed by members of the
11.00 a.m. staff of the Division of Biolog­
ical Research of the Ontario 
Cancer Institute)
Chairman: Dr. F. G. Kergin.
11.30 a.m. Annual Lecture in Medicine: 
“The Urinary Stone”
Dr. John Eager Howard, Pro­
fessor of Medicine, Johns 
Hopkins University, and Chief 
of Medicine, Union Memorial 
Hospital, Baltimore, Maryland.
2.00 p.m. Medallist in Medicine:
“Familial Hyperprolinemia” 
Dr. Charles R. Scriver, De­
partment of Pediatrics, McGill 
University.
2.45 p.m. Scientific Sessions
Combined session of Divisions of 
to Medicine and Surgery
Cardiovascular Diseases
5.00 p.m. Division of Medicine
Endocrinology and Metabolic 
Diseases
Hematology and Renal Dis­
eases.
Division of Surgery
General Surgical Problems. 
Section of Obstetrics and Gyne­
cology.
7.30 p.m. President’s Reception.
8.30 p.m. Annual Dinner
Guest speaker: Dr. Murray Ross, 
President, York University, Tor­
onto.
“New Dimensions in Higher 
Education”.
INVITATION TO CERTIFICATED 
SPECIALISTS OF THE ROYAL 
COLLEGE OF PHYSICIANS AND 
SURGEONS OF CANADA TO ATTEND 
THE 1962 ANNUAL MEETING OF THE 
COLLEGE
In 1959, the College, in keeping with a 
policy of expanded educational opportunities 
for Fellows and certificated specialists, em­
barked on a program of Regional Scientific 
Meetings, which Fellows and certificated 
specialists living in the designated region have 
been invited to attend.
At the 1961 Annual Meeting of the College 
held in Ottawa, certificated specialists in the 
immediate looal area were invited to attend 
the scientific program sessions. Because of the 
larger meeting-room accommodation available 
in Toronto, the Council of the College has de­
cided to extend an invitation to all certificated 
specialists of The Royal College to attend the 
scientific sessions at the 1962 Annual Meeting, 
to be held at the Royal York Hotel, Toronto, 
from January 18 to 20.
Certificated specialists wishing to attend 
this meeting must complete the registration 
application form overleaf and return it to 
The Secretary, The Royal College of Physi­
cians and Surgeons of Canada, 74 Stanley 
Ave., Ottawa 2, Ont., together with a cheque 
or money order in payment of the registration 
fee of $15.00, made payable to the Royal 
College of Physicians and Surgeons of Canada.
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The Secretary,
The Royal College of Physicians and Surgeons of Canada,74 Stanley Avenue,
Ottawa 2, Ontario.
I desire to register to attend the Scientific Sessions of the Annual Meeting of 
The Royal College of Physicians and Surgeons of Canada to be held at The Royal 
York Hotel, Toronto, January 18, 19 and 20, 1962.
Enclosed is a cheque/money order in the amount of $15.00 in payment of the 
Registration Fee.
Name of Certifieant:....................................................................................................................
Address: ............. .........................................................................................................................
Name of Specialty: ...................................................
(please print)
FORTHCOMING MEETING
AMERICAN COLLEGE OF SURGEONS- 
SECOND 1962 SECTIONAL MEETING
Detroit will be host to the second of four 
1962 Sectional Meetings of the American Col­
lege of Surgeons. More than 600 doctors are 
expected to attend this scientific session from 
March 5 to 7, to which all members of the 
medical profession are invited. This is the 
first College meeting in Detroit since 1951. 
Headquarters hotel is the Sheraton-Cadillac.
The program will include discussions on 
trauma in children, athletic injuries, fractures 
in the elderly, trauma of facial injuries, man­
agement of intractable pain, surgery of heart 
lesions in children, Cancer of the head and 
neck, hiatal hernia, fistula-in-ano, surgery of 
the hand, stress incontinence in the female, 
surgery of endocrine disorders, justification 
for sphincter-saving operations for cancer of 
the reCtum, indications for tracheostomy, and 
a symposium on surgical complications during 
pregnancy.
The opening session on Monday, March 5, 
will hear a report on granulomas of the gastro­
intestinal tract by William D. Holden, Cleve­
land. Other guest speakers include the presi­
dent of the College, Robert M. Zollinger, 
Columbus; Frank Mayfield, Cincinnati; Don­
ald R. EfHer, Cleveland; Frederick A. Coller, 
Ann Arbor; Danely P. Slaughter, Chicago;
Bronson S. Ray, New York; Milton L. McCall, 
Pittsburgh; and J. R. Frank Mills, Toronto.
Other 1962 Sectional Meetings of the Col­
lege will be held in Memphis, March 26-28, 
and in Washington, D.C., April 16-18.
NOTICES
REFRESHER COURSE IN EYE SURGERY
The Faculty of Medicine, University of 
Toronto, will hold a Refresher Course in Eye 
Surgery, April 9-11, 1962. The instruction will 
consist of lectures, operative sessions and a 
special symposium on glaucoma surgery.
Dr. Arthur Gerard De Voe, Institute of 
Ophthalmology, New York, and Mr. Patrick D. 
Trevor-Roper, Westminster Hospital, London, 
England, will be guest surgeons. The Staff of 
the Department of Ophthalmology will con­
tribute extensively.
The course will be limited to 50 members 
and is open to eye, ear, nose and throat spe­
cialists. Application should be made to the 
Director, Division of Postgraduate Medical 
Education, Faculty of Medicine, University of 
Toronto, Toronto 5, Ont., before March 9, 
1962.
On April 7 there will be a Departmental 
Research Meeting and Dr. Endre A. Balazs 
of The Retina Foundation, Boston, will be 
guest speaker. Members on the Eye Surgery 
Course are cordially invited to attend.
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CANADIAN OTOLARYNGOLOGICAL 
SOCIETY—GEORGE E. HODGE 
MEMORIAL AWARD
At the annual meeting held in Montreal on 
June 15, 1961, the Canadian Otolaryngological 
Society established an Annual Award for the 
best paper presented by a member of the 
Society or by a resident of otolaryngology in 
training.
The purpose of the award is to stimulate 
the writing of papers by young otolaryngol­
ogists. There is no limitation as to the subject 
and includes all phases of otolaryngology- 
clinical work, clinical or experimental re­
search.
The award, called the George E. Hodge 
Memorial Award, is named to commemorate 
the first president of the Society. The award 
consists of a suitably engraved plaque and a 
cash prize. The successful author will read his 
paper at the annual scientific program. The 
presentation of the monetary rewards, en­
graved plaque and attestations will take place 
at the annual meeting.
The typed manuscript must be submitted 
in triplicate, double-spaced, on paper, size 
8K" x 11". The author must not sign his name 
on the manuscript but must use a pseudonym. 
His surname and Christian name are to be 
enclosed in a sealed envelope and sent to the 
Secretary of the Canadian Otolaryngological 
Society, 174 St. George Street, Toronto 5, Out. 
The pseudonym should appear on the outside 
of the envelope. The closing date for the sub­
mission of the manuscript is January 31, 1962.
An award committee of three, appointed by 
the president and his council, will judge the 
manuscripts and their decision Will be final. 
An award will not be given if in the opinion 
of the judges a suitable manuscript has not 
been submitted. Two awards may be given in 
any one year. The decision of the committee 
will be based upon the scientific and clinical 
Value to otolaryngology, and upon the origin­
ality of the material.
NEW FELLOW S OF THE AMERICAN 
COLLEGE OF SURGEONS
Approximately 1103 surgeons were inducted 
on October 5, 1961, as new Follows of the 
American College of Surgeons in special cere­
monies during the 47th Clinical Congress of 
the world’s largest organization of surgeons. 
The American College of Surgeons, founded 
in 1913 to establish standards of competency 
and character for specialists in surgery, has 
grown in 48 years from a founding group of
450 to a total membership of approximately 
24,500 in 71 countries.
Canadian recipients of Fellowships at the 
1961 Convocation were:
Alberta-. Kenneth G. Calvert, Calgary; Ken­
neth Baker, Ray G. Davis and William A. 
Maclean, Edmonton; Ernest D. MacCharles, 
Vernon W. Sobey and Jacobus A. Van Belkum, 
Medicine Hat; George R. Burland, Olds.
British Colum bia: Gerald Coursley, New 
Westminster; Allin H. Moore, Vancouver.
M anitoba: Werner P. Hirsch, Brandon; Mor­
ris H. Broder, James S. McGoey, Martin L. 
Robinson and Walter Zingg, Winnipeg.
N ova Scotia-. M. Thomas Casey and Doug­
las H. MacKenzie, Halifax.
Ontario: James R. Digby, Brantford; David 
A. Rosen, Kingston; Gerard G. Lippert, Kit­
chener; C. William M. Service, Lindsay; 
William L. Tew and John A. McCredie, Lon­
don; W. Gordon Beattie and J. Victor Berry, 
Ottawa; John T. R. Stewart, Peterborough; 
Philip B. McGarrity, Sarnia; William J. Kelly, 
Sault Ste. Marie; William J. Horsey, N. Tait 
McPhedran, John A. Palmer and Robert B. 
Salter, Toronto; Robert A. Haliburton, Gordon 
L. Henderson, Charles A. Laing, Norman L. 
Marshall and Joseph M. Schulde, Windsor.
Q uebec: Georges A. Daigle, Levis; Fran­
cois Archambault, Albert A. Butler, Sacha T. 
Dimitrov, David Elkin, William H. Feindel, 
John W. Genie, Lawrence G. Hampson, Leon 
Heller, Luc Lafortune, Louis LaPorte, Darrell 
D. Munro et Edward G. O’Brien, Montreal; 
Andre B. Marquis, Roland Scherrer et Ian C. 
Wilson, Quebec; Leon Demers, Sherbrooke; 
Maurice Duhaime et Andre Martel, Trois- 
Rivieres.
Books  R e c e i v e d
Books are acknowledged as received, but 
in some cases reviews will also be made 
in later issues.
Atlas of Surgical Operations. 3rd ed. Robert M. 
Zollinger and Elliott C. Cutler. 236 pp. Illust. ie 
Macmillan Company, New York; Brett-Macmulan 
Ltd., Galt, Ont, 1961. $18.00.
The Essentials of Paediatric Surgery. H. H.
Nixon and Barry O’Donnell. 315 pp. Must, wil­
liam Heinemann, Medical Books, Ltd., London; 
British Book Service (Canada) Ltd., Toronto, 1961. 
$7.60.
An Outline Guide for the Care of Post-Opera­
tive Cardiac Patients. Merle E. White, R.N., Car­
diac Recovery Room Nurse, The Johns Hopkins 
Hospital, Baltimore. 108 pp. Must. Charles C 
Thomas, Springfield, 111.. 1961. $6.00.
(Continued on page 129)
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(See also pages 11, 32, 58, 66, 75, 96, 
100 and 117)
STRANGULATION OBSTRUCTION. Isidore 
Cohn, Jr. Preface by I. S. Ravdin. American 
Lecture Series No. 398: a monograph in the 
Bannerstone Division of American Lectures in 
Abdominal Viscera. 273 pp. Ulust. Charles C 
Thomas, Springfield, 111.; The Ryerson Press, 
Toronto, 1961. $14.00 (approx.).
This monograph, one of the American Lecture 
Series, presents clearly and vividly the author's 
personal search for the elusive “toxic” factor 
in strangulation obstruction. The book opens 
with an excellent critical review of the litera­
ture relative to the toxic factor in obstruction. 
The methodology of the author’s experimental 
model is clearly outlined.
The main body of the monograph takes the 
form of a report, based largely on animal ex­
perimentation, which conducts the reader 
through the successive steps by which the 
author has investigated the problem. The final 
chapter is a very convincing summation of the 
author's thesis that, while the cause of death 
in strangulation obstruction is the culmination 
of a variety of pathophysiological factors, toxic 
absorption is pre-eminent. When the usual sup­
portive measures fail, absorption of bacterial 
exotoxins, probably from anerobic organisms, 
determines the fatal outcome.
The surgeon looking only for a manual on 
the clinical care of patients with strangulation 
obstruction will not find what he seeks in 
Doctor Cohn’s little book. On the other hand, 
the surgeon, who wishes to delve deeper into 
the physiopathology of this condition and en­
joys a clearly presented account of carefully 
conducted research which has a very impor­
tant clinical application, will consider this 
monograph a classic in the field.
OBSTETRICAL EM ERGENCIES. Denis Cavan- 
agh, Assistant Professor of Obstetrics & Gyne­
cology, University of Miami School of Medicine, 
Florida. 380 pp. Ulust. Charles C Thomas, 
Springfield, III.; The Ryerson Press, Toronto, 
1961. $13.75.
Obstetrical emergencies often call for prompt 
action, and an easily read, quickly accessible 
reference book, devoid of detail, can be very 
useful.
Dr. Cavanagh’s book, “Obstetrical Emer­
gencies”, answers this need fairly well. It aug­
ments, but certainly does not replace, well 
known textbooks on obstetrics. Practically all 
obstetrical emergencies are covered in the 
book, providing, in most cases in less than a 
page, at least one way of handling a particular 
situation. The approaches to most emergencies 
are direct and positive and agree with modern- 
day trends.
While the chapters on anesthesia and for­
ceps were enjoyable, in this day of modern 
obstetrics more attention should have been 
given to preparation for childbirth in order 
to avoid many of the emergencies arising out 
of the use of anesthesia and forceps. Although 
the writer did not intend to give the impres­
sion that he was in favour of wholesale anes­
thesia and forceps, this thought remains after 
the book has been read.
The style is good and easy to follow, and 
the paper and print are excellent. This is a 
useful book for those practising alone in small 
communities.
AN ATLAS O F OPHTHALMIC SURGERY. C.
Berens and J. H. King, Jr. 623 pp. Ulust. J. B.
Lippincott Company, Philadelphia and Mont­
real, 1961. $28.00.
This book provides a comprehensive survey of 
modern ophthalmic surgical procedures by two 
well-known American surgeons. Beginning 
with a general discussion of the preparation of 
an ophthalmic patient for surgery, successive 
chapters deal in a systematic way with sur­
gery of the eyelids, conjunctiva, cornea, lens, 
iris, retina, extraocular muscles, lacrimal sys­
tem, foreign bodies and the orbit. Each sec­
tion is introduced by a brief description of the 
applied anatomy, and the necessary surgical 
instruments are listed and illustrated. The gen­
eral outline followed for a given surgical prob­
lem is to state briefly the purpose of the pro­
cedure, the type of anesthesia and instruments 
required, the indications, contra-indications, 
preoperative and postoperative care, surgical 
technique with variations, and complications. 
The surgical techniques are described briefly 
in short paragraphs which are accompanied by 
excellent drawings on the opposite page. The 
drawings themselves are extremely clear and 
easy to follow and it is never necessary to 
turn a page to find the appropriate text. The 
book contains up-to-date references to zonu­
lysis, acrylic anterior chamber implants, scler­
al buckling procedures and light coagulation, 
although some of these chapters require addi­
tional amplification. Some of the sections are 
made unnecessarily long by including too 
many minor variations of a basic technique 
and the book would be more useful if fewer 
of the more reliable methods were described. 
The statement that “glaucoma is a complex 
disease about which little is known” is surely 
an over-simplification. To list early chronic 
glaucoma as an indication for peripheral iri­
dectomy is incorrect, and to illustrate persist­
ing mesodermal tissue in the angle in con­
genital glaucoma is inaccurate. Apart from 
these minor criticisms, “An Atlas of Ophthal­
mic Surgery” is a well-planned, beautifully 
illustrated and comprehensive book. It would 
be a useful reference for any nurse or doctor 
interested in the surgical treatment of ocular 
disease.
( Continued on page 126)
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In more than 3000 published w orld  reports, the  unparalle led clin ica l 
background o f Pentothal has been detailed. No other in travenous 
anesthetic has been so w idely stud ied, no other more widely accep ted  
and used. The techn iques o f management, the rapid, smooth induction , 
the  pleasant uncom plicated recovery pattern, the  rem arkable record o f 
safety, all have been observed on nearly every known surg ical p roce­
dure. Indeed, to know intravenous anesthesia is to  know P entotha l.
P E N T O T H A L  S O D IU M
(Thiopenta l Sodium for  In jec tion,  A bbot t )
D R U G  OF C H O I C E  T H E  W O R L D  OVER
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ABDOMINAL OPERATIONS. 4th ed. Rodney 
Maingot, with special articles by 36 British 
and American contributors. 1402 pp. Illust. 
Appleton-Century-Crofts, Inc., New York, 1961. 
$29.50.
The latest edition of this well-known work on 
abdominal surgery has been completely re­
vised to bring it up-to-date with the advances 
made in the subject matter since the publica­
tion of the previous edition in 1955, and is 
intended to present a detailed account of ab­
dominal surgery as practised today. The 
editor has gathered about him a team whose 
members have international reputations; the 
contributors are from both sides of the Atlantic 
and from the Antipodes. The result can truly 
be said to be an authoritative exposition of 
modern abdominal surgery.
In addition to describing the technical de­
tails of the various operations, it also deals 
with the choice of operations, the difficulties 
and dangers which arise in carrying them out, 
the preoperative and postoperative care of the 
patient and the m-nagement of complications. 
Also, the immediate and late results of the 
clinical, radiological and pathological aspects 
of abdominal disease and many problems of 
abdominal surgery are discussed in consider­
able detail. The result is therefore very much 
more than a textbook of operative surgery.
The book is a delight to read and the lavish 
use of illustrations makes the text easy to fol­
low. The fact that Mr. Maingot takes a leading 
role in writing the various sections adds to the 
coherence of the book as a whole and avoids 
any disjointedness or overlapping which might 
otherwise mar the presentation of the subject 
matter.
This volume is one which every general sur­
geon will want to have on his bookshelf and 
it should be required reading for all those in 
training in general surgery.
A HISTORY OF THORACIC SURGERY. Richard 
H. Meade, with a foreword by Emile Holman. 
933 pp. Illust. Charles C Thomas, Springfield, 
111.; The Ryerson Press, Toronto, 1961. $30.25.
This is a very interesting historical review of 
the whole field of thoracic surgery. The author, 
who is well known to all contemporary thor­
acic surgeons, has taken every possible subject 
in the thorax and has covered it in a chapter 
or a separate part of a chapter from an histor­
ical point of view. This is somewhat different 
from the usual history in that the author can 
and does cover not only the history of the 
accepted procedures in the surgical treatment 
of various diseases, but he also sets forth the 
present methods of treatment for all these 
various conditions. This means, of course, that 
it is almost a textbook on thoracic surgery 
rather than simply a history. The writing is 
simple and easily understood. There is a ten­
dency sometimes toward a conversational ap­
proach and there is a certain amount of 
reduplication of historical facts. However, this 
is not marked and on the whole the book is a 
very effective summary of the whole subject.
It was of interest that the history of the 
affections of the lung and of the esophagus 
are both of long standing, whereas the history 
of surgery of the heart is of relatively short 
duration. Most of the innovations in cardiac 
surgery have been introduced by contempor­
ary surgeons who are still active in their field. 
This adds a  great deal more personal interest 
to the review, and this interest is increased by 
the collection of photographs at the end of 
the book of most of the important people in 
the realm of thoracic surgery.
The book is to be highly recommended as 
an historical source and also as a review of 
all thoracic surgery.
VARICOSE VEINS: A Practical Manual. R. Row- 
den Foote, London; 3rd ed. with the assistance 
of A. Gordon Dingley. 356 pp. Illust. John 
Wright & Sons Ltd., Bristol; The Macmillan 
Company of Canada Limited, Toronto, 1960. 
$10.75.
As its title implies, this is essentially a prac­
tical book. In fact, the author states that only 
matters of general usefulness are discussed. 
These common practical measures are de­
scribed in considerable detail and the excellent 
illustrations which accompany the text should 
be very helpful.
The importance of assisting the patient to 
understand and participate in the management 
of the post-phlebitic limb is properly empha­
sized. The work of Luke in this field is men­
tioned in the general acknowledgments, but 
it would have been entirely proper to include 
a description of his work in the text, particu­
larly as he was the first on this continent to 
formally set out these most important rules 
that are now known everywhere as “The New 
Way of Life” .
In a practical book such as this, more clin­
ical information should be given about the 
entity, phlegmasia cerulea dolens. This variant 
of acute thrombophlebitis is very important 
and at times very perplexing. The author may 
not think that thrombectomy is an advisable 
or practical procedure in its treatment, but 
some reference to this method should surely 
be mentioned in a comprehensive survey of 
current attitudes of treatment.
The chapter on lymphedema seems incom­
plete because of the lack of comments about, 
or description of, the technique of lymphan­
giography.
On the whole the book gives a satisfactory 
account of the subject. Perhaps the omissions 
mentioned above may even add to its value 
as a practical handbook.
(Continued on page 128)
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McINDOE: PLASTIC SURGEON. Hugh Mc- 
Leave. 231 pp. Illust. Frederick Muller Lim­
ited, London; S. J. Reginald Saunders & Co. 
Ltd., Toronto, 1961. $5.00.
This is primarily the story of Archibald Mc- 
Indoe the man, rather than the surgeon. With 
his expansive personality, his innate ability, 
hard-driving ambition and acquisitive business 
sense he could have been a success in any 
field. His choice of the new, reparative speci­
ality probably made his way easier. He grew 
with it. Asked to stay on at Mayo, where he 
had trained in abdominal surgery, Mclndoe 
felt he might be hidden in the shadow of 
Judd and Balfour. In England, under Sir 
Harold Gillies, a cousin and fellow New Zea­
lander, he rose quickly from eager pupil to 
friendly rival. He made many notable contri­
butions to plastic surgery, but his greatest 
achievement was the hospital at East Grin- 
stead, where he worked brilliantly and without 
end caring for the casualties of World War 
II. He ruled like a not-always-benign dictator, 
fighting and cajoling for public support of his 
effort.
The author, Hugh McLeave, is the science 
correspondent of the Daily Mail but he draws 
mostly on philosophy in his biography. He 
has a pleasant, easy style. There are deft char­
acter sketches of Gillies, Moynihan, and Jill,
who gave her surgical skill and her woman­
hood to the service of her master. On his main 
character McLeave has used broad strokes and 
fine. They blend well. The photographic illus­
trations, at first sight of random choosing, take 
on a deeper significance when viewed against 
the full text.
If the fourth quarter of the book, dealing 
with the post-war period, wobbles a bit, so 
does its subject. Returning after three wartime 
years in America with their two daughters, the 
first Mrs. M clndoe said, “Archie had never 
been like this before. He was open and honest 
. . . not conceited . . . I think flattery had a 
great deal to do with it” . As a surgeon he had 
changed, too. He quarrelled with his career- 
long anesthetist and close friend, John Hunt­
er, over the use of hypotension anesthesia, 
unwilling to accept the fact that while making 
his surgery easier and even more rapid, it was 
harming his patients.
Sir Archibald Mclndoe died at 56. His 
great years were few, but into them he 
crowded a lifetime of outstanding accomplish­
ment.
Surgeons will find little of surgical tech­
nique in this book, but the older members of 
the profession will enjoy the intimate portrait 
of an outstanding contemporary; to the 
younger a way to fame is made clear, and the 
grim lesson drawn that feet may turn to clay 
bearing the burden of merited success.
( Continued on page 130)
MODERN TRENDS IN GASTRO ENTEROLOGY,
3rd Ed ii.
317 Pages Price: $14.00
By W. I. CARD, M.D., F.R.C.P.E., F.R.C.P. (Lond.)
In a volume of the Modern Trends Series we have to note not only new techniques, such 
as the telemetering capsule and new ideas such as those on bilirubin metabolism, but also 
to review existing knowledge in a particular field in order to speculate and plan the next 
step forward.
Gastro-enterology is no narrow specialty but one which embraces a wide field of interest 
of concern to both physician and surgeon. The close collaboration now essential for effective 
clinical management is rapidly diminishing any difference in approach between physician 
and surgeon, and surgery is now seen as a highly specialized form of therapy. The choice 
of subjects tries to reflect this catholicity of interest.
BUTTERWORTHS
1367 Danforth Avenue, Toronto 6, Ontario
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British Columbia Cancer Institute. Five Year 
Results of Treatment 1946-1954, with a Synopsis 
of Treatment Policy 1961. A. Maxwell Evans. 269 
pp. Copies of this book may be obtained free of 
charge upon application to the Director of the 
British Columbia Cancer Institute, 2656 Heather 
Street, Vancouver 9, B.C.
Clinical Obstetrics. Benjamin Tenney and Brian 
Little. 440 pp. Must. W. B. Saunders Company, 
Philadelphia and London; McAinsh and Company, 
Toronto and Vancouver, 1961. $8.50.
Current Problems in Electrobiology. Annals of 
the New York Academy of Sciences. Vol. 94, Art. 
2, pages 337-654. Conference Editor: D. P. Pur­
pura. Must. New York Academy of Sciences, New 
York, September 6, 1961.
Immunity. 2nd ed. Sidney Raffel, Stanford Uni­
versity School of Medicine. 672 pp. Must. 
Appleton-Century-Crofts, Inc., New York, 1961. 
$ 10.00.
Klinische Chirurgie fur die Praxis. In vier 
Banden. Band II, Lieferung 2 (Clinical Practice 
of Surgery. In 4 volumes, Vol. II, Part 2). Edited 
by O. Diebold, H. Junghanns and L. Zukschwerdt. 
232 pp. Must. Georg Thieme Verlag, Stuttgart, 
W. Germany; Intercontinental Medical Book Cor­
poration, New York, 1961. $10.90.
Nouvelle Pratique Chirurgicale Illustree. Fasci­
cule XVIII (New Surgical Practice Illustrated, 
Fascicle XVIII). Edited by Jean Quenu. 288 pp. 
Must. G. Doin & Cie, Paris, 1961. 46 NF. $9.20 
(approx.).
Le Petit Cancer de l’Estomac. J. Massa. 116 pp. 
Must. Masson & Cie, Paris, 1961. 27 NF. $5.40 
(approx.).
Plasma Proteins in Health and Disease. Annals 
of the New York Academy of Sciences. Vol. 94, 
Art. 1, pages 1-336. Conference Editor: G. T. 
Dimopoullos. Must. New York Academy of 
Sciences, New York, August 31, 1961.
Surgery. A Concise Guide to Clinical Practice. 
Edited by George L. Nardi and George D. Zui- 
dema with foreword by Edward D. Churchill. 
1034 pp. Must. Little, Brown & Company, Bos­
ton- J. B. Lippincott Company, Montreal, 1961. 
$8.50.
UNIVERSITY OF TORONTO  
FACULTY OF M ED IC INE
REFRESHER COURSE FOR 
GENERAL SURGEONS
Februory 5th, 6th, 7th, 1962.
The staff of the Toronto General Hospital
FEE —  $35.00
For further information, program m e and applica­
tion forms write the D ivision  of Postgraduate 
Medical Education, Faculty of Medicine, University 
of Toronto, Toronto 5.
HANGER
ARTIFICIAL LIMBS
It is our policy to consult surgeon 
before soliciting patient
Specia liz ing on light 
D u ra l M e t a l  a n d  
English W illow  limbs 
worn without Shoulder 
straps.
Im proved and suc­
cessful method in fitting 
short thigh stumps and 
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H ange r Limbs.
BELTS
LEG  BRACES 
Treatise on 
amputations
C a ta lo g u e  a n d  
dem onstration  
g iven  on request
Surgeons m ay rest 
assured that patients 
referred to us will be 
fitted by fully qualified 
fitters, certified by  the 
Am erican Board  for 
Certification, in the 
latest deve lopm ents 
such as quadrilatera l 
sockets, etc., and  that 
techniques will be kept 
up-to-date by post­
g rad ua te  courses at 
the N ew  York U nive r­
sity P o s t-G ra d u a te  
M e d ica l School and 
other institutions.
J .  E .  HANGER OF CANADA Limited
Head Office established 1861
38 Camden Street, TORONTO 
Phone EM. 4-5797
1409 Crescent St., MONTREAL 
Phone LA. 9810
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BLOOD TRANSFUSIONS WITHOUT CON­
SENT. A Symposium of the Medico-Legal So­
ciety of Toronto. 22 pp. Published by the Cana­
dian Red Cross Society, 95 Wellesley St. E., 
Toronto, 1961. Free copies available.
This small pamphlet is published as a public 
service by the Canadian Red Cross Society.
Dr. Morris P. Wearing, Head of the Depart­
ment o f Obstetrics and Gynecology of the 
University of Western Ontario, and Dr. A. L. 
Chute, Pediatrician-in-Chief of the Hospital 
for Sick Children, Toronto, describe some of 
the situations which may arise in which a 
child or adult patient faces almost certain 
death unless a blood transfusion is given. They 
describe the dilemma in which a physician 
finds himself under present legislation if con­
sent for a transfusion is refused. One very un­
pleasant result for the physician, who acts in 
good faith to save a life, is that he may find 
himself charged with a criminal offence.
Dean C. A. Wright, Q.C., of the Faculty of 
Law of the University of Toronto, gives a very 
clear outline of a doctor’s civil duties and 
responsibilities and makes reference to a num­
ber of previous court decisions pertinent to the 
problem under discussion.
Mr. G. Arthur Martin, Q.C., in describing 
the doctor’s responsibility under the Criminal 
Code, discusses assault and indicates that, if 
medical or surgical treatment is necessary to 
save the life of a child, a doctor has a legal 
duty to carry out that treatment even if the 
parent or guardian refuses to give consent.
The consensus of the discussion by the legal 
members of the symposium appears to be that, 
in the face of obvious medical indications for 
a blood transfusion or surgical operation to 
save life, the question of consent is not as im­
portant as the medical profession hitherto has 
believed. A clear-cut test case might clarify 
the situation if a physician will come forward 
who is sufficiently courageous to undergo such 
an ordeal.
This pamphlet should be read by all doc­
tors and hospital administrators.
A SYNOPSIS OF OPHTHALMOLOGY. 2nd ed. 
J. L. C. Martin-Doyle. Foreword by H. B. Stal- 
lard. 2.49 pp. Illust. John Wright & Sons 
Ltd.. Bristol; The Macmillan Company of Can­
ada Limited, Toronto, 1961. $4.70.
This book is essentially a notebook on the 
subject of ophthalmology. As such, it could 
be a quick source of information for anyone 
wishing a hurried review of the subject.
The book does not reflect Canadian experi­
ence in recent years. For example, acute con­
junctivitis due to Koch-Weeks bacillus is given 
prominence, although our laboratories almost 
never report the isolation of that organism in 
such cases. Similarly, little mention is made of
inclusion virus conjunctivitis or adenovirus 
conjunctivitis, although both of these are fre­
quently recognized in this country. Phlycten­
ular conjunctivitis is given prominence, but is 
rare in Canada. It is common teaching to dis­
cuss uveitis as either granulomatous or non­
granulomatous, and then consider all the spe­
cific known causes of uveitis, the methods of 
diagnosis and treatment of these causes. Little 
of this approach is reflected in the book.
This book is undoubtedly of value to certain 
groups. However, it does not seem to reflect 
ophthalmology as it is being currently prac­
tised in Canada and it would probably be 
misleading to students in this country.
LES SYNDROMES ABDOMINAUX AIGUS
PSEUDO-CHIRURGICAUX. Henri Merle. 272
pp. 8 plates. Gaston Doin & Cie, Paris, 1961.
28 NF. $5.60 (approx.).
C’est un sujet tres vaste que celui des “syn­
dromes abdominaux pseudo-chirurgicaux” . 
C’est celui auquel s’est attaque Henri Merle 
dans son livre ou il passe en revue toutes les 
grandes causes de ces syndromes.
Une premiere partie du volume decrit les 
symptomes et les formes cliniques de ces syn­
dromes. On peut reprocher ici a l’auteur de 
surestimer la valeur de la laparoscopie qui, 
pour donner des resultats, demande certaine- 
ment une experience que n’ont pas en general 
les praticiens.
Dans la deuxieme part e, 1’auteur decrit ces 
differents syndromes et leurs causes. On peut 
juger que l’auteur s’acquitte de cette tache 
completement en enumerant les differentes 
categories d ’affections etudiees: metaboliques, 
hemopathiques, cardio-vasculaires, pleuro-pul- 
monaires, endocriniennes, hepatiques, pancre- 
atiques, urologiques et les affections du rachis 
et du systeme nerveux. Finalement, l’auteur 
consent un chapitre aux maladies infectieuses, 
aux adenopathies mesenteriques, a l’allergie 
digestive, aux intoxications, a la maladie pe- 
riodique et aux parasitoses.
Les chapitres sur la porphyrie et sur les 
adenopathies mesenteriques sont tres bien 
faits. Ces dernieres, en particulier, y sont 
etudies en detail. L ’auteur y decrit une forme 
occlusive qui ne semble pas exister sous nos 
climats.
Nous avons note cependant, que dans le 
chapitre sur les affections urologiques, l’au­
teur ne mentionne pas les pyelonephrites 
comme etant parfois la cause d’abdomens 
aigus pseudo-chirurgicaux.
Au cours de 1’etude des differents syn­
dromes, plusieurs cas sont relates qui agre- 
mentent et donnent de la couleur a cette mo­
nographic des plus interessantes. Enfin, la 
bibliographie est considerable et temoigne des 
recherches de l’auteur en plus de ses nom- 
breuses observations cliniques.
